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June 4, 2012 
The Honorable Daniel Inouye 
President Pro Tempore of the Senate, Washington, D.C. 20510 
The Honorable John A. Boehner 
Speaker of the House of Representatives, Washington, D.C. 20515 
 
DEAR SENATOR INOUYE AND SPEAKER BOEHNER: 
 
 We are pleased to notify you of the Commission’s May 10, 2012 public hearing on “Assessing 
China’s Efforts to Become an Innovation Society-A Progress Report.”  The Floyd D. Spence National 
Defense Authorization Act (amended by Pub. L. No. 109-108, section 635(a)) provides the basis for this 
hearing. 
  
 At the hearing, the Commissioners received testimony from the following witnesses: Dr. Robert 
D. Atkinson, President, Information Technology and Innovation Foundation; Dr. Danny Breznitz, 
Associate Professor of International Affairs, Georgia Institute of Technology; Richard P. Suttmeier, 
Professor of Political Science Emeritus, University of Oregon; Dr. Denis Fred Simon, Vice Provost for 
International Strategic Initiatives, Arizona State University; Dr. Earl C. Joseph II, Program Vice President, 
IDC; Dr. Horst Simon, Deputy Director, Lawrence Berkeley National Laboratory; Timothy K. Harder 
Director, EMC Cloud Infrastructure Division; Kathleen Walsh, Associate Professor of National Security 
Affairs, U.S. Naval War College; and Dr. Thomas Mahnken, Professor of Strategy, U.S. Naval War 
College.  The hearing provided a broad overview of the innovation climate in China and specifically 
addressed research and development programs, emerging information and communication technology 
capabilities, and Chinese defense sector innovation.  The hearing reviewed these issues in the context 
of their implications for the United States. 
  
 We note that prepared statements for the hearing, the hearing transcript, and supporting 
documents submitted by the witnesses will soon be available on the Commission’s website at 
www.uscc.gov.  Members and the staff of the Commission are available to provide more detailed 
briefings.  We hope these materials will be helpful to the Congress as it continues its assessment of 
U.S.-China relations and their impact on U.S. security. 
 
 The Commission will examine in greater depth these issues, and the other issues enumerated in 
its statutory mandate, in its 2012 Annual Report that will be submitted to Congress in November 2012.  
Should you have any questions regarding this hearing or any other issue related to China, please do not 
hesitate to have your staff contact our Congressional Liaison, Jonathan Weston, at (202) 624-1487 or 
via email at jweston@uscc.gov. 

Sincerely yours, 
 

           
Hon. Dennis C. Shea    Hon. William A. Reinsch 
         Chairman              Vice Chairman 

http://www.uscc.gov/
mailto:jweston@uscc.gov
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ASSESSING CHINA’S EFFORTS TO BECOME AN  
“INNOVATION SOCIETY” –  A PROGRESS REPORT 

 
THURSDAY, MAY 10, 2012 

 
 

U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION 
 

     Washington, D.C. 
 

 The Commission met in Room 562 Dirksen Senate Office Building, Washington, D.C. at 9:00 
a.m., Chairman Dennis C. Shea and Commissioner Carte Goodwin (Hearing Co-Chairs), presiding. 
 

OPENING STATEMENT OF COMMISSIONER DENNIS SHEA 
HEARING CO-CHAIR 

 
CHA IRMA N SHE A:   Go od morni ng .   I t ' s  9 :00  o 'c lock .   I f  we  co ul d  ask  t he  

f i r s t  two  wit nesse s  t o  come forward  an d g ive  t he i r  ope ni ng  re marks .  Good morn in g ,  an d 
welcome to  the  f i f t h  hear in g  o f  t he  U . S . -C hi na  Eco nomic  a nd  Se cur i ty  Rev iew 
Commiss ion 's  2012  A nn ua l  Repo rt  cyc le .    
 My  name i s  De nn is  S hea,  an d I  am co -c ha i r  o f  tod ay 's  he ar i n g.   We wi l l  be  
examin in g  C hi na 's  e f f orts  to  foste r  i nnovat ion t hrou g h a  va r iety  o f  po l ic ie s ,  some of  
whic h a re  l ike ly  to  ha ve  a  pro fou nd e f fect  on the  Un i ted  St ates ’  economy.  
 Ch i na  ha s  made no  se cret  o f  i t s  am bit ion t o  sh i f t  i t s  economy f r om one  
depe nde nt  o n man uf actu r i ng  pro duc ts  i nv ented e lsew her e  to  a  more  inte gr ated 
economy that  can  i nvent ,  deve lop ,  a nd  pro duce  works  w hose  i nt e l lect ua l  p rope rty  
or ig in ated w it h i n  C hi na .   The  15 -year  Med ium a nd Lo ng -Term P l an,  ado pted i n  2006 ,  
descr ib es  402  tec hno log ie s  i n  wh ic h  C hi na  seeks  to  ga i n  ex pert i se .  
 The  p la n  a lso  ca l l s  fo r  Ch in a  to  l imit  i t s  de pen den ce  on fore i gn  tech no logy  
to  just  30  per cent  by  2020.  
 The  12th  F ive -Yea r  P l an,  ado pted la st  year ,  id ent i f ies  seve n s t r ateg ic  
emerg i ng  in d ustr ies  i n  wh ich  Ch i nese  cor p orat ion s  a re  expe cte d to  be come g lob a l  
champ ions .   T hey  i nc l ude  c lea n e ner gy  tec hno lo gy ,  next  gene ra t ion info rmat io n 
tech no logy ,  b iote ch n o logy ,  h ig h -en d e qu i pment  ma nu fact ur in g ,  a l te rn at ive  e ner gy ,  new 
mater ia l s ,  an d c lea n ener gy  veh ic les .  
 The  go a l  i s  to  t r i p le  t he  cont r i bu t ion th at  these  in du str ies  mak e  to  Ch inese  
GDP f rom f ive  perce n t  to  15  perce nt  by  t h e  year  2020.    
 To  do  th is ,  t he  Ch ine se  gover nment  inte n ds  to  i nc rease  spe nd i ng  o n 
resear ch an d deve lop ment ,  f rom 1 .75  per c ent  o f  GDP in  2010  to  2 .2  pe rcen t  i n  2015.   By  
contra st ,  t he  U ni te d Stat es  spe nt  2 .9  pe rc ent  o f  i t s  GDP o n res earc h a nd deve lo pment  i n  
2009 ,  s l i ght ly  h i ghe r  tha n the  deve lope d c ountry  avera ge  o f  2 .4  perce nt  accor di ng  to  
the  OECD .  
 Tota l  ex pen dit ure s  b y  the  C hi nese  cent ra l  an d loc a l  governme n t  an d p r iva te  
sector  a re  ex pected  t o  tota l  $2 .16  t r i l l io n  over  f ive  yea rs ,  accor di ng  to  t he  12t h  F ive -
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Year  P l an .  
 Ch i na  hope s  to  acco mpl is h  i t s  goa l s  th ro ug h some t r ad i t io na l  governmen t  
po l ic ies ,  su ch as  ex pa nd in g  e duc at io n i n  sc ience  an d tec h no logy  an d i ncre as i n g  b as i c  
resear ch t hro ug h gove rnment  su p port .   Th ose  methods  are  ce rt a in ly  con s is tent  w it h  
inte rna t ion a l  norms,  and  C hi na 's  a sp i rat io ns  to  become a  tec hn o log ic a l  power  a re  
un ders tan da ble .  
 But  C hi na 's  in tent ion  to  fo l low s hortc uts  i s  not  a ccept ab le  w he n i t  conf l i c t s  
wi th  lon g -a ccep ted in terna t ion a l  ru les .   I s s ues  s uc h as  force d te chno logy  t r an sfer s ,  t he  
promot ion o f  exc l us i onary  domest ic  te ch n o logy  s ta nd ar ds ,  an d extens ive  cybe r  
esp io na ge  d i rec ted a t  key  U. S .  i nd ustr ies  and  tec hno lo g ies  con t in ue  to  comp l ic ate  t he  
U.S . - Ch in a  re lat ions h ip .  
 Today ,  we  sha l l  a l so  hear  abo ut  C hi na 's  se l f - impose d b arr ier s  t o  becomin g 
an in novat io n soc iety .   Des pi te  ye ars  o f  p r omises  an d ma ny  vo l umes  o f  l aws  a n d 
reg ulat ion s ,  i s s ued t o  protect  inte l le ctu a l  prope rty  f rom pi racy ,  Ch in a  h as  not  fo l lo wed 
throu g h wit h  a nyt h i n g  a pp roach in g  ade qu ate  en forcement .   U n t i l  C h ina  p rov ides  
protect ion,  for  ex ample ,  for  bu s i ness  so f t ware  f rom rampa nt  p i racy ,  i t  ca nnot  ex pec t  i t s  
own softwa re  i nd ust r y  to  thr ive .  
 Expert s  on t he  f i r s t  a nd secon d p ane ls  w i l l  test i fy  th is  mor ni n g .   We wi l l  
ad jo ur n for  a  l un ch b reak  at  12 :00  noon,  a f ter  w hic h  t he  he ar in g  wi l l  resume in  th is  
room at  12 :50  p .m. ,  f or  the  remai n i ng  two  pa ne ls .  
 Before  I  tu rn  the  f loo r  over  to  my  co -c ha i r  for  t h is  hea r i ng ,  Co mmiss ione r  
Carte  Goodwi n,  I  wou ld  l ike  to  th a nk  Sen at or  Ben Ne l son a n d h i s  s ta f f  fo r  sec ur in g  t h is  
hear in g  room for  us  t oday .  
 Sena tor  Goodw in .  
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Hearing on Assessing China’s Efforts to Become an Innovation Society— 

A Progress Report 

Opening Statement of Commissioner Dennis Shea 

May 10, 2012 

Washington, DC 

 

 

 

Good morning, and welcome to the fifth hearing of the U.S.-China Economic and Security Review 

Commission’s 2012 Annual Report cycle. My name is Dennis Shea and I am a co-chair of today’s 

hearing. We will be examining China’s efforts to foster innovation through a variety of policies, some of 

which are likely to have a profound effect on the economy of the United States. 

 

China has made no secret of its ambition to shift its economy from one dependent on manufacturing 

products invented elsewhere to a more integrated economy that can invent, develop, and produce works 

whose intellectual property originated within China. The 15-year “medium and long term plan,” adopted 

in 2006, describes 402 technologies in which China seeks to gain expertise. The plan also calls for China 

to limit its dependence on foreign technology to just 30 percent by 2020.  

 

 The 12
th

 Five-Year plan, adopted last year, identifies seven “strategic emerging industries” in which 

Chinese corporations are expected to become global champions. They include clean energy technology; 

next-generation information technology; biotechnology; high-end equipment manufacturing; alternative 

energy; new materials; and clean energy vehicles. The goal is to triple the contribution that these 

industries make to Chinese GDP from 5 percent to 15 percent by 2020.  

 

To do this, the Chinese government intends to increase spending on research and development from 1.75 

percent of GDP in 2010 to 2.2 percent in 2015. By contrast, the United States spent 2.9 percent of its 

GDP on research and development in 2009, slightly higher than the developed country average of 2.4 

percent, according to the Organization for Economic Cooperation and Development. Total expenditures 

by the Chinese central and local government and private sector are expected to total $2.16 trillion over 

five years, according to the 12
th

 Five Year Plan.  

 

China hopes to accomplish its goals through some traditional government policies, such as expanding 

education in science and technology and increasing basic research through government support. Those 
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methods are consistent with international norms and China’s aspirations to become a technological 

power are understandable.  

 

But China’s intention to follow shortcuts is not acceptable when it conflicts with long accepted 

international rules. Issues such as forced technology transfers, the promotion of exclusionary domestic 

technology standards, and extensive cyber espionage directed at key U.S. industries and technologies 

continue to complicate the U.S.-China relationship. 

 

Today, we shall also hear about China’s self-imposed barriers to becoming an innovation society. 

Despite years of promises and many volumes of laws and regulations issued to protect intellectual 

property from piracy, China has not followed through with anything approaching adequate enforcement. 

Until China provides protection for business software from rampant piracy, it cannot expect its own 

software industry to thrive.  

 

Experts on the first and second panels will testify this morning. We will adjourn for a lunch break at 

12:00 noon, after which the hearing will resume in this room at 12:50 for the remaining two panels.  

  

Before I turn the floor over to my co-chair for this hearing, Commissioner Carte Goodwin, I would like 

to thank Senator Ben Nelson and his staff for securing this hearing room for us today.  

 

### 
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OPENING STATEMENT OF COMMISSIONER CARTE GOODWIN 
HEARING CO-CHAIR 

 
HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  Mr.  C ha i rma n.  

 Good morni ng .   I  wou ld  a lso  l ike  to  ex ten d  my than ks  to  ou r  wit nesses  for  
the i r  w i l l i n gne ss  to  s hare  the i r  resea rch  a nd in s i ght  w i t h  the  C ommiss ion tod ay .   A n d 
I 've  a lso  been aske d to  po in t  out  t hat  th is  hear i ng  i s  be i ng  we b cast ,  an d a  t ra nsc r i pt  
wi l l  be  poste d on o ur  Web s i te  at  www .u sc c .gov .  
 As  t he  C ha i rman  a l lu ded,  C hi na  a n d the  U ni te d S tates  have  tak en vast ly  
d i f fere nt  a p proac hes  to  deve lop in g  a  ca p a c i ty  for  i nnovat ion .  C hi na  pr imar i ly  re l ies  on 
centr a l  governme nt  p lan ni n g  wh ich  i s  pa ss ed dow n to  p rov in ces  an d u l t ima te ly  to  
Chi na 's  lar ge  s tate -owned an d con tro l led  enter pr ises .   T he  maj or  actors  i nc l ude  
governmen t - f u nde d i nst i tut ions ,  s uch  as  t he  C hi n ese  Aca demy of  Sc i ence s .  
 By  contr ast ,  the  Un i t ed St ates  ha s  t ra d i t io na l ly  re l ie d  on the  e f forts  o f  
in d iv i d ua l  e nt rep rene urs ,  sc ient i s ts ,  en g in eers  a nd i nventors ,  f req uent ly  s up pleme n ted 
by  gover nment  fu nd i ng,  espe c ia l ly  for  bas ic  rese arc h .  
 In deed ,  the  h i s tory  o f  Amer ica n i nnovat io n h as  been co l lec t ive ly  wr i t ten as  
co l la borat ion betwee n gover nment  an d pr i vate  in d ustry .   Ma ny  o f  the  te ch no log ies  t hat  
we  take  for  gr an ted t oday ,  i nc lu di ng  ra dio  broa dca sts ,  nava l  a n d a i rcr af t  ra dar ,  a nd  GPS 
tech no logy ,  be gan  a s  governme nt  cre at io n s  tha t  h ave  bee n fos t ered a n d ex pan de d 
throu g h work  wi th  pr ivate  e nter pr i se .  
 Today ,  we ' l l  be  look i ng  at  a reas  w here  th e  Ch inese  gover nmen t  has  bee n a  
d i re ct  p art ic i pa nt  in  i nnovat ion,  in c l ud in g:  su percomp ut i ng ,  c loud comp ut in g,  an d 
weapon systems.   I n  the  ca se  o f  s u percom pute rs ,  w hi ch  have  b oth  commerc ia l  a nd 
mi l i ta ry  a pp l ic at io ns ,  we  wi l l  see  t hat  the  U.S .  i s  s t i l l  domi na nt  in  qu ant i ty ,  w hi le  t he  
Chi nese  are  bu i l d i n g  faste r  mach ine s ,  o f te n u s i ng  We ster n  compone nts  comb ine d wi th  
in di geno us  C hi nese  s o f tware .  
 Ch i na  ha s  a lso  reco g ni zed the  va lu e  o f  c loud comp ut in g,  an d go vernment  
prog rams to  a dva nce  th is  impor tan t  tec hn o logy  are  be in g  a dop ted by  s tate -owne d a nd 
contro l led  e nte rp r ise s .  
 In  t he  a rea  o f  wea pon systems ,  muc h o f  C hi na 's  i n no vat ion  i s  i ncremen ta l  
and  d up l ic at ive  o f  W estern  tech no lo gy .   B ut  as  we  wi l l  hear  la t er  today ,  C hi na 's  a nt i -
sh i p  ba l l i s t i c  m iss i le  prog ram,  c ur rent ly  i n  deve lopme nt ,  rep res ents  a  pote nt i a l ly  ra d ica l  
and  g ame -ch an gi n g  a dvanc e  i n  n ava l  weap onry  a nd s t r ategy .  
  



6 
 

 

 
 

Hearing on Assessing China’s Efforts to Become an Innovation Society— 

A Progress Report 

Opening Statement of Commissioner Carte Goodwin 

May 10, 2012 

Washington, DC 

 

 

 

Good morning. I’d like to thank our witnesses for their willingness to share their research and their 

expertise with the Commission. And I’d like to point out that this hearing is being webcast and a 

transcript will eventually be posted on our website, uscc.gov. The written testimony being submitted for 

the record is also being posted on our website this morning. 

 

China and the United States have taken different approaches to developing a capacity for innovation. 

China relies on central government planning, passed down to the provinces and to China’s large state-

owned and state-controlled enterprises. The major actors are government-funded institutions, such as the 

Chinese Academy of Sciences.  

 

The United States has traditionally relied more on the efforts of individual scientists, engineers, 

inventors, and entrepreneurs, supplemented by government funding, particularly for basic research. 

When the United States created a government program, such as our manned space flight program, it 

drew heavily on the work of publicly owned corporations. The history of American innovation was 

written as collaboration between government and private industry. Some technologies we take for 

granted today—radio broadcasts, naval and aircraft radar, the global positioning system or GPS, the 

interstate highway system--were government creations. But those government creations have today been 

melded with private enterprise. 

 

We will be looking at some areas where the Chinese government has been a direct participant: 

supercomputers, cloud computing, and weapons systems. In the case of supercomputers, which have 

both commercial and military applications, we will see that the United States is still dominate in quantity 

while the Chinese have built the faster machines, using western microprocessors and indigenous Chinese 

software. China has recognized the value of cloud computing and its government programs to advance 

this technology are being adopted by state-owned and controlled corporations. In the area of weapons 

systems, much of China’s innovation is incremental and duplicative of Western technology. But China’s 
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anti-ship ballistic missile program, in development, represents a potentially radical and game-changing 

advance in naval weaponry and strategy. 

 

We’ll now hear from our first panel, which will provide an overview of China’s approach to fostering 

innovation. As a reminder to all the panelists, please limit your opening statement to seven minutes. This 

will allow plenty of time for questions and answers. 

 

 

 

### 
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PANEL I :  CHINA AND I NNOVATION  
 

 HEAR IN G CO -C HA IR  G OODWIN:   We  wi l l  now hear  f rom ou r  f i r s t  pa ne l ,  
whic h  i s  i nte nde d to  prov i de  a  broa d over v iew of  the  p rogre ss  and  p rospec ts  for  
Chi nese  in novat ion,  a nd we 're  p lease d to  welcome today  two w itnes ses  w ho  h ave  
s tu die d th ese  i ss ues  i n  g reat  deta i l .  
 Mr .  Robe rt  Atk i nson  i s  Pres i de nt  o f  t he  I nf ormat ion Tec h no logy  and  
In novat io n Fo un dat ion a nd t he  aut hor  o f  t he  fort hcomi ng book  The  R ace  for  G l ob al  
In nov at io n  A dv ant ag e  an d W hy t he  U.S .  i s  Fa l l in g  Be hi nd .   
 An d Dr .  Dan ny  B rez ni tz ,  Assoc iate  Pro fess or  o f  I nter nat iona l  A f fa i rs  a nd  
Mana gement  a t  Geor g ia  Tech ,  h as  a l so  wr i t ten exte ns ive ly  on C hi nese  in novat io n.   H is  
most  recent  book  i s  Run of  the  Red  Qu een :  Gover nment ,  I n nov a t io n,  an d G lo ba l i zat i on  
an d E co nomi c  Gr owth  in  Ch in a .  
 Gent leme n,  we  look  f orward  to  your  s tate ments .   Mr .  Atk inso n .  
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STATEMENT OF ROBERT D.  ATKINSON  
PRESIDENT,  INFORMATI ON TECHNOLOGY AND IN NOVATION FOUNDATION  

 
DR.  ATK IN SO N:   T han k  you very  muc h.   I t ' s  a  p leas ure  an d hono r  to  be  here  

before  yo u tod ay .  
 I  j ust  wa nt  to  g ive  a  l i t t le  b i t  o f  back grou n d.   I  have ,  a lon g w ith  Denis  
S imon here ,  bee n a dv is i ng  the  O f f ice  o f  Sc i ence  a nd  Tech no lo gy  Po l icy  on t he i r  jo i nt  
U.S . - Ch in a  I nnovat io n D ia log ue.   Deni s  a n d I  we re  ac tua l ly  bot h  over  i n  Be i j in g  l ast  week  
so  I 've  bee n i n  t hat  c apac i ty  look in g  at  Ch inese  i nnovat ion po l i cy  for  a bout  18  mont hs .   
In  ad di t ion,  i n  my  o f f ic ia l  IT I F  h at ,  we 've  b een do in g  a  lo t  o f  wo rk  on C hi nese  i nnova t ion 
po l icy ,  i nc l u di ng  a  re cent  re port  ca l led  "E noug h i s  E nou gh:  Con front in g  C hi nese  
In novat io n Merca nt i l i sm."  
 An d I  th ink  we  hea rd  a l re ady  some of  t he  p la ns  for  C hi na ,  b ut  I  th i nk  one  o f  
the  key  po in ts  to  un d ersta nd ,  at  leas t  i n  o ur  v iew ,  i s  why  i t ' s  d i f f i c u l t  for  a  lo t  o f  
Amer ica n po l i cymake rs  ,  pu n di ts  an d ex pe rts  to  re a l ly  g ras p  wh at  Ch i na  i s  do in g,  i s  
beca use  t hey  f u ndam enta l ly  t h i nk  C hi na  th inks  abo ut  t rad e  the  way  we do ,  w hic h  i s  
essent ia l ly  a  k i nd o f  R ica rd ian  v iew a rou n d compa rat ive  or  co mpet i t ive  adva nt age:  
we 're  good at  somethi ng,  a nd somebody  e lse  i s  good  at  somet hi ng,  a nd t he n we  t r a de.  
 I  ac t ua l ly  wou l d  ar g u e  the  C hi nese  are  pr a ct ic i n g  wh at  wou ld  b e  ca l led  
"abso lute  adv ant age . "   They  wa nt  to  be  good at  everyt h i n g,  a nd  they  have  a  co nsc iou s  
s t rate gy  to  do  tha t .    
 I  th ink  one  o f  the  e as iest  p la ces  to  see  th a t  bes ides  the  overa l l  M LP  or  the  
overa l l  12t h  F ive -Ye a r  P la n  i s  wh at  t hey ' r e  do i ng  in  av iat ion ,  w here  t hey  have  a  goa l  o f ,  
essent ia l ly ,  I  wou ld  a rg ue,  d is p l ac i ng  Boe i ng  an d A i r bu s  as  the  g lob a l  av iat ion lea de rs .  
 COMAC,  the i r  b i g  C hi nese  s t ate -ow ned av i at ion company ,  h as  s a id ,  q uote :  
"We wi l l  commit  to  n at ion a l  an d i nter nat i ona l  coo perat ion ba s ed on t he  a i r f rame 
sup pl ier s  model  to  sh are  r i sks  an d bene f i t s  an d b ui ld  a  sy stem of  bot h  n at io na l  an d 
inte rna t ion a l  su pp l ie rs  for  t r unk  l i nes" - - a nd t he n th e  rea l  key  part  he re - -"a nd 
eventu a l ly  e sta bl i s h  r e lat ive ly  comple te  se rv ice  a n d i nd ust r ia l  c ha i ns  in  the  commerc ia l  
a i r p l ane  bu s i ness ."  
 Now,  the re  i s  re a l ly  n o - - i f  you wer e  not  m ass ive ly  s ubs id i z i ng  t h is - - t here  i s  
s imply  no  way  a  th i r d  major  a i rp la ne  comp any  ca n emer ge  i n  t h e  g lo ba l  ma rk et  beca use  
i t  h as  s uc h h ig h  bar r i ers  o f  e ntry ,  enormo us  c ap i ta l  costs ,  a nd not  a  grea t  b ig  ma rke t .   
So  you' re  n ever  go in g  to  get  more  th an A i rb us  a nd  Boe i ng .   C h i na  doesn ' t  l i ke  tha t ,  and  
there fore  t hey  are  work in g  a s  h ar d  as  pos s ib le  to  get  i n  t hat  m arket .   
 So  rat her  tha n go  a n d ta lk  a bout  w hat  the  Chi nese  are  do i ng - - b ecause  they  
are  do in g  a  lo t ,  as  we  hear d - - t hey ' re  i ncre as i ng  t he i r  R& D;  t hey ' re  inc reas in g  t he i r  
numbe r  o f  e ng ine ers ;  they ' re  e ng age d i n  a  wide  va r iety  o f  wh at  we woul d  ca l l  " ba d"  or  
mercant i l i s t  in novat i on po l ic ie s ,  s uc h as  d iscr imin atory  tec h no l ogy  s ta nd ar ds ,  force d 
tech t ran sfe r ,  IP  the f t ,  an d t he  l ike - - I  wa n t  to  focus  o n w hy  i t  i s  tha t  we  h ave  sort  o f  
d ismi sse d th is  t hre at .    
 There 's  a  v iew t hat  w e  s imp ly  sho ul dn ' t  re a l ly  wor ry  a bout  Ch in a  bec ause  
they ’ re  th is  backw ar d cou ntry ,  th at  t he  b est  they  coul d  do  i s  a ssemble  iPho nes .   Th ey  
can never  inve nt  a n  i Phone.  An d I  t h i n k  t h ere  are  two  compone nts  to  t hat .   O ne  i s  t here  
i s  t h is  dee ply -he ld  v i ew that  the  Un i ted St ates  i s  a n  exce pt io na l  cou ntry ,  we 've  a lwa ys  
led  in  in novat ion,  an d we wi l l  a lway s  cont in ue  to  le ad in  i nnov at ion .   We have  Y ank ee  
in gen ui ty ;  the  Ch ines e  don 't .  
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 An d th e  secon d par t  o f  th i s  i s  th at  ou r  model  i s  t he  s upe r ior  model ,  t hat  
rea l ly  on ly  the  W as hi ngto n model - -w hic h  i s  esse nt i a l ly  ba sed o n f r ee  market s ,  ope n 
t rade ,  r u le  o f  l aw,  s t r ong IP  prote ct ion ,  e t  cetera - -on ly  t hat  mo del  c an pro du ce  
in novat ion .  
 An d I  th ink  the re  are  a  cou ple  o f  th in gs  w r ong wi th  t hat  v iew.   The  f i r s t  i s  
that  t hat 's  rea l ly  abo ut  t h is  not io n o f  a  p a rt ic u l ar  k in d o f  in novat ion ,  wh ich  i s  f i r s t - t o -
the -wor ld  i nnovat ion ,  an d I  woul d  asser t  t hat  t he  C hi nese  are n' t  very  good at  f i r s t - t o -
the -wor ld  i nnovat ion .   T hey  d id n' t  i nvent  the  iP hone .   T hey  do n't  i nvent  a  lo t  o f  ne w,  
bra nd  new t h i n gs .   W e do .   An d some othe r  cou ntr ies  do  too .  
 An d so  t hey  are  not  v ery  good at  t hat ,  b ut  I  th ink  a  co up le  o f  t h in gs .   One  
i s  t hey  u nde rst an d t h at  they ' re  not  ver y  g ood at  t hat ,  an d t hey ' re  work in g  on  th at .   
They  h ave  some st r uc tura l  prob lems,  inc lu di ng  ju st  t he  la ck  o f  a  f ree  an d democrat i c  
economy,  an d t he  do mina nce  o f  SOEs ,  wh i ch  s quee ze  o ut  en tre pre neu r ia l  compa ni es ,  
but  they  are  t ry i ng  to  work  on t hat .  
 But  I  th i nk  th ere  i s  a  second  compone nt  o f  in novat io n,  w hic h  i s  equ al ly ,  i f  
not  more  impor tan t ,  and  th at ' s  wh at  you would  ca l l  " in novat io n a da ptat ion,"  tak in g  
somethin g  a n d t hen a dd in g  to  i t .   T hat 's  re a l ly  how the  J ap anes e  moved f rom a  cou n try  
that  ma de sor t  o f  not  very  good toys  in  th e  1940s  an d '50s  to  a  wor ld - le ad in g  cou nt r y  
now.  
 They  were  e ssen t ia l ly  an  in novat io n a da pt er .   T hey  took  ex is t i n g  
in novat ion s  l ike  t he  s ort  o f  h is tor ic  one  o f  the  V CR .   We i nven t ed the  VC R;  they  
per fe cted the  VCR an d d rove  down co sts .   That 's  t he  C hi nese  m odel  now,  a nd we see  
that ,  for  ex ample ,  i n  the  mass ive  e f fort  t h ey ' re  put t i ng  in  en gi n eer in g .   So  we 're  rea l ly  
great  i n  the  U. S .  at  s c ience - base d i n novat ion,  bu t  the  Ch ine se  are  re a l ly  foc us i ng  on 
eng inee r i ng -b ase d i n novat ion .  
 Fo r  exam ple ,  30  per c ent  o f  f i r s t - t ime de gr ees  i n  C hi nese  bac he l ors  are  in  
eng inee r i ng  compare d to  j ust  four  per cent  in  t he  U ni ted Stat es .  
 So  ju st  to  c lose ,  le t  me sug gest  tha t  I  t h i nk  even i f  the  Ch ine s e  don 't  
become st ron g f i r s t - t o - the-wo r l d- in novat i on lea der s  over  t he  n ext  dec ade  or  two,  t h ey  
can s t i l l  become an  i nnovat ion lea der  i f  t hey  p ut  mas s ive  e f for ts  i nto  get t in g  FDI  
at t rac t ion  f rom fore i gn  comp an ies ,  an d w e've  see n th at  wi th  t he  mass ive  exp an s ion  o f  
R&D in  Ch in a .  
 U .S .  comp an ies  have  expa nde d t he i r  R&D overseas  270  pe rce nt  more  over  
the  l ast  deca de  t ha n they 've  ex pa n ded t he i r  R&D domest ica l ly .   Not  a l l  o f  tha t  obv io us ly  
i s  i n  C hi na ,  b ut  a  lo t  o f  i t  i s  i n  C hi na ,  so  e ven i f  Ch in ese  compa nies  don 't  in novate  
themselves ,  the  th re at  to  the  U. S .  econo my i s  very  re a l  i f  t he y  cont i nue  the i r  po l i c ies  to  
ince nt ,  in d uce  a nd  fo rce  U .S .  compa nie s  t o  prod uce  in novat io n -ba sed pro duc ts  a n d 
act iv i t ies  over seas .  
 The  seco nd ,  as  I  a l l ud ed to  ea r l ie r ,  i s  i f  t he  Chi nese  don 't  do  f i r s t - to - t he-
wor ld  in novat io ns ,  th ey  are  f a st  fo l lower s ,  an d th ey  ca n do  a  lo t  o f  dama ge  to  o ur  
economy i f  t hey  ca n t ake  the se  i nnovat ion s ,  pe r fect  them,  an d get  i nto  t he  market pl ace  
arou nd t hem.  
 An d th e  th i r d  i s ,  eve n i f  the  Ch i nese  f a i l  a t  that ,  so  t hey  do n' t  even do  t hat  
wel l ,  I  wou ld  asse rt  t h at  t hey  ca n s t i l l  do  s ig n i f i c ant  ha rm to  t he  U .S .  i nnovat ion 
economy throu g h the i r  i n novat ion  merca n t i l i s t  po l ic ies .   
 So  the i r  IP  the ft ,  t he i r  s ta nd ar ds  ma ni pu la t ion,  a l l  o f  t hese  po l i c ies ,  eve n i f  
they  do n't  rea l ly  dr iv e  a  b ig  Ch ine se  i nnov at ion e conomy,  they  can do  d amage  to  U. S .  
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f i rms  an d U .S .  jo bs  w ith in  t ha t .    
 So ,  th ank  you.  
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For many observers, while China may become a preferred global location for low value-added, 

commodity-based production, the United States’ lead in high value-added, innovation-based production 

is secure. In this framing, China’s emergence has led to the expansion of the global market allowing the 

U.S. and China to each specialize in their natural area of comparative advantage: China in commodity-

based production and the United States in innovation. China, with its state-directed economy, weak 

intellectual property (IP) protection and limited entrepreneurship is best suited to assemble our I-Phones. 

America, with our superior entrepreneurial capabilities, design and market them. 

 

While this view may have once accurately characterized both economies, it no longer does. Until the 

mid-2000s China actively encouraged foreign direct investment in assembly production through a vast 

array of incentives, many of them mercantilist in nature. But in 2006 that began to change. Chinese 

leaders decided that attracting commodity-based production facilities from multi-national corporations 

was no longer the principal goal. The path to prosperity and autonomy was now to be “indigenous 

innovation” (or in Chinese, zizhu chuagnxin) with Chinese firms the focus.
1
 The seminal document 

advocating this shift was “The Guidelines for the Implementation of the National Medium- and Long-

term Program for Science and Technology Development (2006-2020).” The so-called “MLP” sought to 

“create an environment for encouraging innovation independently, promote enterprises to become the 

main body of making technological innovation and strive to build an innovative-type country.”
2
 This 

was much more than a strategy to target some key areas where China had some preexisting capabilities. 

Rather, the MLP “must be made a national strategy that is implemented in all sectors, industries, and 

regions so as to drastically enhance the nation’s competitiveness.”
3
 The MLP called on China to “master 

core technologies” in virtually every area Chinese state planners could imagine. Included were some 402 

technologies, from intelligent automobiles to integrated circuits to high performance computers. Five 

years later it had met at least one its goals. For in 2011 China’s announced that it had built the world’s 

fastest supercomputer, taking that crown from the United States. 

 

In short, China made a strategic decision to leapfrog its current development path to become a high-tech 

economy. The implications for the United States economy should be clear. The Chinese no longer want 

to dominate just cost-based commodity production and let us be the innovators, they want to also win in 

innovation-based economic competition, exactly what so many in the United States believe is America’s 

“sweet spot” and natural comparative advantage.  

 

While there is a broad consensus among experts on what China is trying to do, there is considerably less 

consensus over whether China will be successful and whether America should be concerned. Most 

China experts dismiss China’s efforts, arguing essentially that unless China adopts the American model 

of innovation that it can never be truly innovative and never be a threat. But this ignores three key 

issues. First, even if Chinese-owned firms do not become innovation leaders, bringing “new to the 

world” innovations to the market, the Chinese economy may become an innovation leader if its policies 

result in foreign multi-nationals moving even more innovation-based activities to China. Second, even if 

Chinese firms won’t lead in “new to the world” innovations, many appear to have the capability of being 

                     
1
 Zizhu in English means self-determined and chuangxin means innovation. 

2
 
 
“CPC Central Committee's Proposal on Formulating the 12th Five-Year Program on National and Social Development,” 

Xinhua, (adopted on 18 October 2010 at the Fifth Plenary Session of the 17th CPC Central Committee, Beijing, October, 

2010).
  

3 
“National Medium- and Long-Term Program for Science and Technology Development of China (2006-2020): An Outline,” 

Wenzhou, January 2, 2012, http://english.wzkj.gov.cn/program/program_detail.aspx?id=1.
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“fast followers”, especially in engineering-based innovation where China is showing real strengths. 

Third, even if China does not succeed in transforming its economy to an innovation-based one, their 

rampant innovation-based mercantilist policies are already doing and will likely continue doing 

considerable harm to U.S. technology companies and to the U.S. innovation economy. The bottom line 

is that America ignores China’s innovation policies and growing innovation capability at its own peril. 

 

China would not be the first export-oriented Asian economy to embrace an industrial policy for 

technology markets that could significantly harm international competitors. Japan and Korea are the 

most conspicuous examples. In these predecessors, global market forces and determined policy 

responses by other countries slowly reversed the policy mix toward a slightly more open, market-

oriented direction. But just as importantly, neither nation was anywhere near as large as China is (in 

terms of population) and therefore their mercantilist policies did less harm. Foreign firms could afford to 

not be in either nation (in fact in Japan, they were largely not wanted), meaning that neither nation could 

use market access as lever for coerced technology transfer. China is different. It is much bigger with a 

potential to be more disruptive to the global economy. Its fast growing market of over 1 billion 

consumers is just too tempting for multinationals to boycott over egregious Chinese mercantilist 

policies. And the leverage of the global economic community to encourage China to more in a more 

open, market-oriented direction is significantly less than it was with Korea and Japan. As such, China’s 

potential rise as an innovation competitor to the U.S. economy promises to be one of the central 

challenges facing the U.S. economy over the next quarter of a century. 

 

THE SHIFT TO INDIGENOUS INNOVATION 

China’s MLP signaled a distinct shift in China’s economic policy. But lest one think that this goal was 

unique to the MLP, China’s 11
th

 five-year plan refined these industries and targeted sixteen 

“megaprojects.” Three of the sixteen are deemed classified, but the other thirteen are: 

 

 Core electronic components, high-end general use chips and basic software  

 Large-scale integrated circuit manufacturing equipment and techniques 

 New-generation broadband wireless mobile communication networks 

 Advanced numeric-controlled machinery and basic manufacturing technology 

 Large-scale oil and gas exploration 

 Large advanced nuclear reactors 

 Water pollution control and treatment 

 Breeding new varieties of genetically modified organisms 

 Pharmaceutical innovation and development 

 Control and treatment of AIDS, hepatitis, and other major diseases 

 Large aircraft, and 

 High-definition earth observation system
4
 

 

China’s latest five-year plan (the 12
th

) narrowed this focus, but recommits to these goals stating, “It is 

necessary to comprehensively implement the state's long and mid-term programs for science and 

technology.” In 2011, the Chinese government committed to “place the strengthening of indigenous 

innovative capability at the core of economic restructuring, growth model change, and national 

competitiveness enhancement ….Indigenous innovation refers to enhancing original innovation, 

integrated innovation, and re-innovation based on assimilation and absorption of imported technology, 

                     
4 
Ibid.
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in order improve our national innovation capability.”
5
 The proposal for the plan goes on to stress:  

 

We should persist in the principle of independent innovation, making key strides, of supporting 

development, and of providing guidance in the future, increase commonality and capability on 

core technology breakthrough, and promote the transformation of sci-tech results into real 

productive force. There is a need to accelerate promoting the state’s special major sci-tech 

projects and implement new knowledge-innovation and technology-innovation projects in an 

in-depth manner. We should closely integrate sci-tech progress with the optimization and 

upgrading of industrial structure and with the improvement of people’s livelihood, enhance the 

capability of making original innovation, of integrating, introducing, digesting innovation, and 

score new breakthroughs in such areas as modern agriculture, equipment manufacturing, 

ecology, environmental protection, energy, resources, information network, new materials, 

security, and health, overcome a number of key core technologies such as core electronic 

components, very large scale integrated circuit, system software, new varieties of genetically 

modified foods, making of new drugs. We should enhance basic frontier technology research, 

and strive to occupy a high ground in future sci-tech competition in life sciences, marine, space, 

global science, and nanotechnology… We will give play to the state’s leading and supporting 

role for special sci-tech projects, implement industrial innovation development projects, 

increase taxation and financial policy support, and help high technology industry to become big 

and strong.
6
  

 

The plan identifies seven priority strategic emerging industries (SEIs), aiming to increase their 

contribution to GDP from their then current 2 percent level (2008) to 8 percent by 2015 and 15 percent 

by 2020. These are: 1) energy saving and environmental protection; 2) new generation of information 

technology; 3) biotechnology; 4) high-end equipment manufacturing; 5) “new energy;” 6) new 

materials; and 7) new energy vehicles. China’s State Council first identified these industries in its 

“Decision on Accelerating the Fostering and Development of New Strategic Industries” announced in 

2010. To reach this goal China will provide SEIs with preferential policies, incentives, and funds worth 

$1.5 trillion over the next five years.
7
 For the United States to match China’s commitment to their SEIs 

on a per-GDP basis it would have to pass the equivalent of an American Recovery and Reinvestment 

Act every year for five years and dedicate close to 100 percent of the funds to industry. The focus on 

SEIs appears to be emerging as the central organizing principle for Chinese indigenous innovation 

policy. The Chinese government is developing a wide range of documents to articulate detailed strategic 

plans for each sub-industry of the seven SEIs, with the first report focused on the Chinese medical 

device industry. The SEI efforts are likely to focus largely on state-owned enterprises, and use 

discriminatory policies including government and SOE procurement, priority patent review, tax 

incentives, R&D subsidies and a host of other policies to help support Chinese-owned companies in 

these industries. 

 

This shift to indigenous innovation can also be seen in policies toward specific industries. For example, 

the Chinese have targeted aviation and hope to become self-sufficient through Chinese firms. COMAC, 

the state-owned Chinese commercial aircraft company, benefits from a wide array of mercantilist 

                     
5 
“CPC Central Committee's Proposal on Formulating the 12th Five-Year Program on National and Social Development.”

 

6 
Ibid.

 

7 
“China May Scale Back Investment in Strategic Industries,” China Briefing, July 2011, http://www.china-

briefing.com/news/2011/07/13/china-may-scale-back-investment-in-strategic-industries.html. 
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policies in order to foster the development of a narrow-body aircraft to compete with Boeing and 

Airbus.
8
 COMAC’s stated goal is clear: get as much foreign aviation technology as possible while 

seeking to develop its own “independent intellectual property rights.”
9
 COMAC “will commit to 

national and international cooperation based on the ‘airframe suppliers’ model to share risks and 

benefits, and build a system of both national and international suppliers for trunk lines, and eventually 

establish relatively complete service and industrial chains in the commercial airplane business.”
10

 In 

other words, the goal is to partner with some foreign suppliers to produce all kinds of airplanes, from 

commuter jets to wide-body, long-haul jets and to eventually produce all the supply chain inputs, 

including engines and advanced avionics in China through Chinese-owned companies.  

 

In other words, China not only wants to maintain current advantages in its low value-added 

manufacturing (including through its refusal to allow the renminbi to appreciate other than a few percent 

a year) but also to gain new competitive advantage in a wide array of technology-intensive products it 

now imports. China’s strategy for globalization is to win in almost all of the industries through its new 

goal of indigenous innovation. As hard as it may be for adherents of Western neoclassical economics to 

grasp, China doesn’t want to make some things and buy others; they want to make virtually everything, 

especially advanced technology products and services. The result could very well be the continuation of 

the trend of the last decade when the U.S. manufacturing output experienced an unprecedented decline 

of 11 percent at a time the overall economy grew by around 13 percent.
11

  

 

CHINESE POLICIES AND PROGRESS TOWARD INNOVATION  

China is backing up its intentions to lead in innovation through a wide array of policies. These can be 

classified into two types: what ITIF has termed “good” and “bad” in our report “The Good, the Bad, the 

Ugly (and Self-Destructive) of Innovation Policies.” In that report we developed a typology of nations’ 

innovation policies, classifying them as to whether they help or hurt the country implementing them and 

help or hurt the rest of the world. “Good” policies helped both the nation and the world and include 

measures such as boosting government support for basic science and STEM education. “Bad” policies 

help the country (at least in the near to moderate term) but hurt the world and include practices such as 

intellectual property theft, standards manipulation and forced technology transfer. China is aggressively 

implementing both kinds of policies. 

 

“Good” Policies” 

In terms of “good” policies, China has made considerable progress. This is especially true with respect 

to support for science and the education of scientists and engineers, where we see dramatic progress. 

 

                     
8
 Robert D. Atkinson, “Statement by ITIF President Robert D. Atkinson on WTO Ruling in Boeing-Airbus Dispute,” 

(statement, ITIF, Washington, D.C., June 2010), http://www.itif.org/pressrelease/statement-itif-president-robert-d-atkinson-

wto-ruling-boeing-airbus-dispute.
 

9
 Glennon J. Harrison, “Challenge to the Boeing-Airbus Duopoly in Civil Aircraft: Issues for Competitiveness” (technical 

report, Congressional Research Service, July 25, 2011), p. 11, http://www.fas.org/sgp/crs/misc/R41925.pdf.
  

10 
Ibid., p. 12.

 

11
 Robert Atkinson, Luke Stewart, Scott Andes and Stephen Ezell, Worse than the Great Depression: What Experts are 

Missing About American Manufacturing Decline (Washington, D.C.: ITIF, 2012), http://www2.itif.org/2012-american-

manufacturing-decline.pdf. 

http://www2.itif.org/2012-american-manufacturing-decline.pdf
http://www2.itif.org/2012-american-manufacturing-decline.pdf


17 
 

 

 Over the past decade, Chinese R&D expenditures increased by 21 percent a year while R&D intensity 

(R&D to GDP ratio) increased 179 percent from 1999 to 2008.
12

 

 

 Business R&D intensity (R&D to GDP ratio) now surpasses EU-15 levels.
13

 In other words, there is more 

R&D investment in China as a share of its GDP than in the EU-15 countries (e.g. France, Spain, United 

Kingdom, etc.) 

 

 As a result, China ranks second to the United States in total investment in R&D. 

 

 First university degrees in natural science and engineering increased from 280,000 in 2000 to 1 million in 

2008.  

 

 China produces more engineering bachelors’ degrees than Japan, South Korea, United States, Taiwan, 

France and Germany combined, and almost twice as many doctorates of engineering as the United 

States.
14

 

 

 The number of science and engineering researchers in China doubled between 2000 and 2009. 

 

 China ranks second behind the United States in the output of scientific and technical scholarly journal 

articles. 

 

 

“Bad” Policies 

The Chinese are not content with gradually building up their innovation capabilities, they want to jump 

start these, in part through bold and robust national investments, but also through a vast array of unfair, 

innovation mercantilist policies. ITIF documented many of these policies I n its report “Enough is 

Enough: Confronting Chinese Innovation Mercantilism.” Some are briefly described here. 

 

Government procurement focused on forced technology transfer: In 2007 China rolled out its 

“indigenous innovation product accreditation” scheme—a list of products invented and produced in 

China that would receive preferences in Chinese government procurement.
15

 To be eligible for 

preferences, products would have to contain Chinese proprietary intellectual property rights. The central 

government stated that it would “delink” product catalogues and innovation and tell the provinces to do 

so as well, but it appears unlikely that this will actually happen in practice. What will change is that the 

discrimination will be done surreptitiously.  

 

Market Access Tied to Forced Transfer Technology: In the Catalogue for the Guidance of Foreign 

Investment Industries (2007) joint ventures with foreign firms have to be approved, and technology 

transfer agreements reached within joint venture contracts must also be submitted for approval. The 
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guidelines encourage transfer of technology.
16

 Sometimes this process takes the form of mandatory 

licensing of technology. Sometimes this is in the form of requirements to establish R&D facilities where 

the technology often “goes out the back door” in the form of Chinese researchers who leave to take the 

technology to Chinese firms.  

 

Weak and Discriminatory Patent System: The global patent system means that companies that file 

inventions first have protection from copying. The Chinese patent system is designed to get around this 

restriction. Under the Chinese patent system, it is extremely easy for a Chinese firm to be granted 

“utility model and design patents” (as distinct from invention patents that are more akin to U.S. patents). 

In 2009 these “junk patents” constituted approximately three-quarters of Chinese patents issued to 

Chinese-owned firms.
17

 This weak patent system makes it easy for Chinese firms to countersue in 

response to infringement suits by foreign competitors. In addition, until the Chinese government 

rescinded its indigenous innovation product catalogues, it intended to “give support to enterprises that 

develop the technology and products listed in the catalogue in the application for a patent.”
18

 In other 

words, it would have been easier to get a patent if the firm filed to protect a technology the government 

has identified. 

 

IP Theft: The U.S. International Trade Commission estimates that—in 2009 alone—Chinese theft of 

U.S. intellectual property cost almost one million U.S. jobs and caused $48 billion in U.S. economic 

losses.
19

 Many in China even view piracy as simply a different kind of business model. There’s the 

make/buy IP business model, and the “steal IP” business model. Both are seen as legitimate. In an article 

in the Journal of Science and Technology Policy in China, edited by the Chinese Academy of Sciences, 

Sheng Zhu and Yongjiang Shi write about how the cell phone “cluster” in Shenzhen called Shanzhai is 

“turning to the Shanzhai ethos, starting with producing counterfeited mobile phones to rebel against the 

expensive world-leading brands…. The Shanzhai idea of rebellion has evolved into a desire to take on 

global corporations by producing copies of the world leading brands.”
20

 The view is that this kind of 

rebellion is almost “Robin Hood-like” as it provides cell phones for the masses at the expense of the 

greedy, rich Apples, Nokias, and LGs of the world. The authors go on to note how those in central 

government “tend to tacit consent the phenomenon.”
21

 

 

Domestic Technology Standards: China uses home-grown standards as a way to gain competitive and 

hopefully monopolistic advantage. As the MLP stated, “The state should establish a platform to service 

standards, support and speed up the transformation of advanced foreign standards into domestic 

standards, and give key support to enterprises that promote the formation of technological standards 
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with ourselves as the dominant factor through re-innovation.” The 12
th

 Five-Year Plan proposed to 

“encourage the adoption and promotion of technical standards with indigenous intellectual property 

rights.”
22

 These non-tariff barrier tools are becoming a more central part of China’s mercantilist strategy. 

As China scholar Dieter Ernst points out, the Standards Administration of China justifies its nationalistic 

and protectionist standards strategy on the grounds that “China’s accession commitments to the WTO 

have substantially reduced the use of most other trade restrictions such as tariffs, import quotas, and 

licensing requirements.”
23

 As a result, China lags significantly behind other economies in developing a 

pro-innovation standards policy. According to the WTO, in 2007, around 14.5 percent of national 

standards, 15 percent of professional standards, and 19 percent of local standards in China were 

mandatory.
24

 Moreover, voluntary standards can become mandatory if they are referenced in mandatory 

conformity assessment procedures. In 2007, only 46.5 percent of Chinese national standards were 

equivalent to international standards. 

 

These “bad” mercantilist policies are all designed to ensure that the Chinese economy produces 

significantly more technology-based products and imports significantly fewer. For example, through the 

SEI initiative, China is working to ensure that 30 percent of domestic semiconductor demand is met with 

Chinese designed and produced semiconductors by 2015, and that 80 percent of flat panel displays 

consumed in China be produced domestically by 2015. It is creating a domestic Chinese “IT could” 

based on Chinese technology and IP. Brute force and massive subsidies may not be as elegant or 

efficient as an entrepreneur working in a garage in Silicon Valley, but they can still be effective. 

 

Innovation Results 

China’s emphasis on science, technology and innovation has paid off, at least in terms of some 

innovation indicators. ITIF’s Atlantic Century report ranks nations on sixteen variables related to 

innovation and competitiveness, including corporate and government R&D funding, scientists and 

engineers, new business formation, productivity growth, and others. It also compares nations on overall 

combined scores in 2011 and in the early 2000s to compare rates of progress. China ranked first among 

44 nations on its rate of progress since the early 2000s. In contrast, the United States ranked second to 

last, ahead of only Italy. Georgia Tech’s 2008 High-Tech Indicators study, found that China improved 

its technological standing by 9 points (on a scale of 100), moving the nation ahead of the United States 

in technological capability for the first time. In a survey conducted by Battelle of 713 researchers from 

around the world on what nations lead in ten different technology areas, China was in the top five 

nations on all ten areas, and ranked as high as second on agriculture and food production, commercial 

aerospace and military/aerospace.
25

 We can see further evidence of China’s progress in a number of 

indicators: 

 
 China’s global share of high technology manufacturing value added increased from 3 percent in 1998 to 

19 percent in 2010.
26
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 China’s trade balance in high technology goods increased from approximately zero in 1998 to around 

$155 billion in 2010.
27

 

 

 China’s total patent volume rose at an annual rate of 26.1 percent from 2003 to 2009. 

 

 China now has as many offshore R&D operations of U.S. multinational firms as does Europe.
28

 

 

 By 2008, the U.S. share of global machine tool production had fallen to 5 percent (half its share in the 

1970s), as China’s share rose to 35 percent. 

 

 China’s market share of global printed circuit board has grown from 7 percent in 1999 to over 31 percent 

in 2008. 

 

 In 2007, 40 percent of the semiconductor fabrication plants under construction in the world were located 

in China, with just 8 percent being built in the United States. 

 

 China became the world’s leading producer of solar panels in 2009, the leading producer of wind turbines 

in 2010, and intends to become the world’s largest manufacturer of lithium ion batteries sometime 

between 2015 and 2020. 

 

Why Do So Many in the United States Dismiss China’s Innovation Capabilities? 

Despite all that China is doing to compete and win in innovation-based production, the consensus view 

in Washington is that China poses no real threat to the U.S. innovation-based economy. This compliancy 

comes from several sources.  

 

First, over the past half-century, the United States has developed an attitude that we always have and 

always will lead at innovation. This has fostered an entitlement mentality which assumes that other 

nations can never really “touch us” when it comes to innovation. Economist Irwin Stelzer declares, 

“America remains the source of most of the world’s innovations and the home of most of its great 

entrepreneurs.”
29

 RAND confidently affirms that “Despite perceptions that the nation is losing its 

competitive edge, the United States remains the dominant leader in science and technology 

worldwide.”
30

 But to paraphrase the warning on investment prospectuses, past performance is no 

guarantee of future performance. 

 

Second, one reason America is supposedly destined to lead on innovation is because purportedly only 

the “Washington economic model” can produce real innovation. Under this model policies that promote 

open trade, free markets, free speech, rule of law, strong intellectual property protection, and support 

basic “factor conditions” such as investments in science and education, are not only the keys to 

innovation, they are the only way to generate innovation. Other models based on more interventionist 

policies by definition cannot succeed. And according this view, since China follows a “Beijing 

consensus” model, not a “Washington consensus” model, it simply will never develop an innovation 
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economy. As Adam Segal, a Senior Fellow at the Council on Foreign Relations writes in his book 

Advantage: How American Innovation Can Overcome the Asian Challenge, “without respect for rule of 

law and IP rights, as well as a culture of individual initiative and openness, these steps will not produce 

the intended results.”
31

 

 

He goes on to write, “History shows that it will be difficult to build a truly innovative economy while 

tightly controlling information.” For Segal and other defenders of the Washington consensus America’s 

cultural values of individualism, social mobility, entrepreneurship, and limited barriers to market access 

will provide a significant advantage over China, even if the latter invests massive amounts in innovation 

and enacts rampant innovation mercantilist policies.  

 

Segal is not alone. Chrystia Freeland, an editor for Thomson Reuters, writes in a Washington Post 

editorial that: “China is an object lesson in the threat that centralized, authoritarian states pose to 

revolutionary technological development.”
32

 She goes on to laud the American model: “The American 

political economy has many flaws—collapsing infrastructure, a hollowed-out middle class. But America 

has one great virtue that no other country has yet to replicate: When it comes to innovation and its 

translation into things people want, America is unbeatable.” If Freeland defines “unbeatable” as having 

been beaten by forty-two other nations, in the rate of progress on innovation-based competitiveness in 

the last decade), then yes we are “unbeatable.” 

 

One of many problems with these sanguine views is that they too narrowly define innovation to include 

“first to the world” new products, services and business models. To be sure this is an important 

component of an innovation economy and on this score, China is lagging. At this time, China lacks an 

innovation system that would enable it to produce large numbers of “new to the world” innovations, in 

products, services, processes or business models. The elements of such a model include risk taking 

entrepreneurs, a robust venture funding industry, top quality technology managers, and robust regional 

learning systems where information and innovations flow easily between various players. The major 

investments they made to model Silicon Valley have so far not been very successful, turning into largely 

real estate plays. 

 

Chinese patent filings illustrate the challenges. According to the OECD, in 2008 there were only 473 

triadic patent filings (patents signifying more fundamental innovations) from China versus 14,399 from 

the US, 14,525 from Europe, and 13,446 from Japan. Data for patent grants in 2010 by individual offices 

present a similar picture. Patent offices outside China have granted only 1 per cent of patents to China. 

Half of these patents were granted to subsidiaries of foreign multinationals. 
 

But it is important to recognize that Chinese officials are well aware of these weaknesses and are aggressively 

working to remedy them. China, for example, has made huge strides on building a world-class university and 

research lab system in the past three decades.  

 

More importantly, “new to the world” is only one component of an innovation economy. Another component is 

innovation adaptation, defined as taking complex production system that are relatively well defined and building 

products and related processes. This is a major activity of engineering and development centers of multinational 
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enterprises. It also is common among Chinese entrepreneurs, including the use of reverse engineering and copying 

of international products and processes. And this is where’ China’s real strength in innovation lies, in what can be 

called engineering-based innovation.  

 

We see this in a number of statistics. In terms of science and engineering journal articles, China is only slightly 

ahead of Japan and considerably behind the United States. But when looking just at engineering articles, China is 

about double of Japan and only about 20 percent less than the United States.
33

 Its higher education system is 

focused principally in engineering, with 30 percent of all first time degrees in engineering, and 60 percent of 

science and engineering degrees. In contrast, the equivalent percentages in the United States are 4 percent and 14 

percent.
34

 This means that China is well positioned to win in producing advanced technology products, even if it 

doesn’t innovate them in the first place. 

 

Chinas strong engineering talent pool combined with its vast array of mercantilist policies means that China 

attracts foreign multinational innovation and technology activities. Even if China only becomes a vibrant high-

tech, “branch plant” economy with multi-national firms establishing laboratories and advanced production 

facilities there and does not produce a significant number of Chinese owned innovation-based multinationals, the 

damage to the U.S. economy will be significant as America loses advanced technology production jobs and 

establishments. 

 

Finally, even if Chinese policies do not succeed at creating an innovative Chinese economy, the 

mercantilist portion of their policies do real damage the U.S. economy by reducing U.S. corporate 

profits, lowering productivity and innovation, increasing the U.S. trade deficit and reducing higher wage 

U.S. jobs.  

 

Conclusion 

It is difficult for many American economic and trade experts to fully grasp the implications of what 

China is doing. To these experts, economic policy is about enhancing consumer welfare by enabling 

markets to efficiently allocate goods and services in well-defined, legally protected markets. Borrowing 

from Ricardo’s writings on free trade, if a nation’s natural comparative advantage is in wine (e.g. in 

China’s case, commodity production and assembly) then it should export wine to pay for its textile 

imports. If the Chinese government is misguided enough to subsidize their high-tech exports, the 

thinking goes, not only with this backfire since government can’t change comparative advantage, but 

American consumers are the better off for it. 

 

Many American trade and economic policy experts refuse to acknowledge that Chinese economic policy 

is based on a fundamentally different conception than America’s of economic welfare and of how to 

achieve it. Because of this, when they see what they believe to be market distorting, welfare-reducing 

“innovation policies” from the Chinese government, they believe that China not yet learned the merits of 

the superior and correct rules-based system. But the reality is that China appears to have has little 

interest in adopting the Washington consensus approach to economic policy. They don’t want to make 

just “wine” they want to make 747 jet airplanes. And if they continue their current “good” and “bad” 

innovation polices they are likely to do so. 
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HEAR IN G CO -C HA IR  G OODWIN:   D r .  Bre zn i t z .  
 

STATEMENT OF DR.  DANNY BREZNIT Z  
ASSOCIATE PROFESSOR OF INTERNATIONAL AFF AIRS  

GEORGIA INSTIT UTE  OF  TECHNOLOGY  
 

 DR.  BRE ZN ITZ:   Tha nk  you.  
 D is t i ng ui she d membe rs  o f  t he  Commiss ion ,  tha nk  yo u for  t he  o pport u ni ty  
to  test i fy .   I  am hono red to  have  s uc h a  c h ance .  
 There  are  four  cent ra l  po i nts  to  be  ma de when co ns ide r i ng  Ch i na 's  
in novat ion  ca pa bi l i t i es  an d t he  c ha l le nge  they  p rese nt  us .  
 F i r s t ,  g lo ba l i z at io n h as  c han ge d the  man n er  i n  wh ich  i nnovat io n i s  c ar r ie d  
out  aro un d t he  wor l d .   We have  a  new pro duct ion system of  g lo ba l  f r agmen tat io n wh ere  
loca les  h ave  bee n s p ec ia l i z i ng  in  spe c i f i c  s tage s  o f  part ic u la r  i nd ust r ies  an d not  the  
complete  va lue  cha in .    A s  s uch ,  eac h p l ac e  spec ia l i zes  i n  par t i cu l ar  in novat io n now  
capa bi l i t ies .  
 Th is  ha s  le d  to  t rue  e conomic  i nter dep en d enc ie s  bec au se  i t ' s  n o  longe r  t hat  
we  are  depe nde nt  o n  t ra de  to  be come weal thy ;  we  now c an not  even p rod uce  "o ur"  own 
prod ucts  wi t hout  o ur  par tne rs .   No nethe le ss ,  t h is  does  not  mea n th at  t he  wo r l d  i s  
gua ra ntee d p rospe r i t y .   I nter de pen den cy  l eads  to  sh ar p  d iver ge nce  between the  
economic  a nd po l i t i c a l  lo g ic s  a nd ,  he nce ,  carr ies  w i th  i t  a  new dimen s ion  o f  i nsec ur i ty  
that  c an  lea d to  a  q ui ck  an d dest r uct ive  es ca lat ion .  
 Despi te  the  lon g -te r m inte nt i on  i n  he avy  investme nt  by  the  Ch inese  cent ra l  
governmen t  deve lopi ng  w hat  they  c a l l  " i n di geno us  i n novat ion , "  Ch in a 's  t r ue  i n novat ion 
compet i t ive  e d ge  i s  master i ng ,  j ust  l i ke  R ob sa id ,  the  art  o f  se cond -  ge ner at io n 
in novat ion ,  i nc lu di ng  the  mix in g  o f  e sta bl i shed  tec hno lo g ies  an d p rod ucts  to  come u p 
with  new so l ut ions .  
 Th is  system,  bu i l t  f ro m the  bottom u p,  ag a inst  the  w i l l  o f  t he  ce ntra l  
governmen t ,  i s  C hi na 's  great est  s t ren gt h  a nd t he  rea l  compet i t i ve  cha l le nge  fac in g  u s .   
At  the  same t ime,  "c ore"  tech no lo g ies  an d nove l  pro du ct  i nno vat ions  are  s t i l l  rare  and  
d i f f i c u l t  to  ac hieve  in  Chi na .  
 There fore ,  we  shou ld  focus  les s  on C hi na 's  at tempt  to  o utdo  S i l i con Va l ley  
and  more  on C hi na 's  capa bi l i t ies  in  the  commerc ia l i z at ion ,  im p rovement  an d a p pl ica t ion 
o f  tech no log ies  f i r s t  deve lope d here .   T h is  i s  ou r  re a l  lon g -te rm cha l le nge  i f  we  wis h  to  
capt ure  more  o f  the  va lue ,  i nc l ud i ng  jobs ,  o f  our  in novat io n.  
 In novat io n i s  the  key  to  sust a i ned  econom ic  g rowth .   However ,  in novat ion  
needs  to  be  u nde rsto od more  broa d ly .   T h e  g lo ba l i z at io n o f  R& D des i gn ,  p rod uct ion and  
manu fact ur in g  re qu ir es  a  n ew a ppro ach to  in novat io n po l icy ,  one  foc us i n g,  j ust  as  
Robert  s a i d ,  o n  seco n d ge ner at io n - -proce s s ,  i ncreme nta l ,  a nd  p roduc t ion  i nnovat ion - - i n  
order  to  avo id  the  r i s k  o f  los i n g  job s  a nd  i nd ust r ia l  ca pa bi l i t ies  essent ia l  to  ou r  
compet i t ive ness  an d secur i ty .  
 To  exce l  i n  ea ch s tat e  o f  pro du ct ion ,  a  loc a le  mus t  s pec i a l i ze  in  an d maste r  
a  spe c i f i c  se t  o f  sk i l l s .   A ny  o f  t hose  in novat ion s t r ateg ies  c an prov i de  l ast i n g  
compet i t ive  adva nta g e  for  a  f i rm or  a  r eg i on.   B ut  t he  d i s t r i b ut ion a nd  type  o f  econ omic  
retur ns  they  o f fer  d i f fer  wi de ly .   For  C hi na ,  spe c ia l i zat ion in  la t er  s tate s  o f  prod uct i on 
means  lowe r  p rof i t  marg in s ,  but  a l so  la rge  num bers  o f  lower  mi dd le  a nd m id dle  c la ss  
jobs .   Who of  us  ca n j ud ge  whe the r  the  f ut ure  be lo ngs  to  C i sco  or  Hu awei?   May be  t he  
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fut ure  be lo ngs  to  bot h  o f  t hem.  
 T rade  lea ds  to  in teg r at ion o f  the  wor l d ' s  major  economies  th r ough  
mutua l ly  bene f ic ia l  e xcha nge .   To day ,  in te rde pen den cy  i s  he ig h tened more  tha n ever  
before .   F i rms  an d co unt r ies  j ust  l ack  t he  abi l i ty  to  pro du ce  co mplete  prod ucts .   T h ey  
are  re l i ant  o n fore ig n  par tne rs .   As  su ch,  w ar  s up pose dly  wou ld  only  le ad to  mutu a l  
ban kr uptcy .   Nonet he less ,  the re  i s  a  s ha rp  d iver gen ce  o f  t he  po l i t i c a l  ver su s  the  
econom ic  lo g ic .  
 The  po l i t i ca l  lo g ic  ma kes  us  keen ly  awa re  t hat  inte rde pe nde ncy  equ als  
growi ng v u l ner ab i l i ty ,  an d t hat  t ru st i ng  th e  wrong  pa rt ner  c an l ead to  a  complete  
dest r uct ion o f  a  soc i ety .  
 Unde r  s uc h c i rcums ta nces ,  even mi nor  po l i t i ca l -eco nomic  mis un derst an di ng  
can,  an d a s  a  mat ter  o f  fact  sho ul d,  be  ex pecte d to  q ui ck ly  es c a late .   T he  on ly  way  t o  
ensu re  lo ng -term s ta bi l i ty  o f  suc h a  syste m is  to  b ui ld  spe c i f i c  inst i t ut io ns  who se  a i m i s  
to  ha nd le  con sta nt  f r i c t io n  a nd preve nt  r a pi d  esc a lat ion f rom r each in g  leve ls  t hat  m ig ht  
un dermi ne  t he  who le  system.  
 I f  we  meas ure  su cces s  in  i nnovat ion as  t he  creat ion o f  nove l  pr oduct s  or  
serv ices  ba sed  on t he  owners hi p  o f  inte l le ctua l  p rope rty ,  t hen to  date ,  Ch in a  has  fa i led .   
We wi l l  be  ha rd -p res sed to  name a  s i ng le  s ig n i f i c ant  whol ly  C hi nese  nove l  deve lopm ent .  
 However ,  C hi na  ha s  d eve loped a  form ida bl e  cap ac i ty  to  in novat e  in  
d i f fere nt  se gment s  o f  the  R&D a n d p rod uct ion c ha i n .   Ex ample s  are  C hi na 's  growi ng  
g lob a l  ma rket  s ha re  o f  un in terr u pted pow er  su p ply ,  w hi ch  yo u prob ab ly  do n't  care  
about  u nles s  you go  un der  t he  k n i fe  i n  s u rgery  o r  wa nt  to  h ave  a  sp ace  prog ram or  
Huawe i - contro l le d  do minat ion o f  u nass umi ng inte rne t  do ng les  n iche .   Ne i t her  o f  thos e  
prod ucts  were  inve nt ed or  f i r s t  p rod uced  i n  C hi na .  
 Ch i nese  f i rms  h ave  a l so  become the  ma ste rs  o f  " des ig n  for  p rod uct io n."   By  
master i ng  th is  sk i l l ,  t hey  h ave  ens ure d a  c ont i nue d a dvan ta ge  i n  man uf actu r i ng ,  
un re lat ed to  low -cost  la bor .   I ndee d,  t h i s  t echno logy  t r an sfer  h as  a l lowed Ch ine se  
compan ies  to  qu ick ly  se ize  on new tec hn o l og ies  an d,  a s  a  mat te r  o f  f act ,  Amer ic an 
ventu re  ca pi t a l i s t s  w ork in g  i n  C hi na  are  o ne  o f  t he  most  im por tant  o f  su ch mec ha ni sms.  
 Th is  i s  not  to  s ay  th a t  Ch in a  h as  not  bee n at tempt i n g  to  deve lop nove l  
in novat ion  ca pa bi l i t i es .   T hro ug h many  o f  i t s  rev is io n s ,  the  po l i cy  o f  i nd ige nous  
in novat ion  remai ns  d evoted to  f ree in g  C hi na  f rom re ly in g  on fo re ig n  tec h no log ies .  I n  
many  case s ,  t h i s  act u a l ly  mea ns  re i nvent in g  the  whee l ,  deve lop i ng  new CPU s  ra the r  
tha n b uy i ng  I nte l .  
 As  c loud  comput i ng  a ppe ars  set  to  b ecome the  new p ara di gm of  mana gi ng,  
co l lect in g ,  an d p roce ss i ng  o f  i nformat ion,  Chi na 's  secu r i ty -con s c ious  gover nment  t ak es  
an  a ct ive  inte rest  in  new tec hno lo g ie s .  
 However ,  C hi na 's  c ap abi l i t ies  in  pro du ct io n a nd la rge  ma rkets ,  as  wel l  as  
po l i t i ca l  commitment ,  g ive  i t  s t ron g a dva n tage  in  deve lo pi ng  ne w tech no log ies  
e lsewhe re  at  sca le .   C lea n tec hno logy  net works  wi l l  prob ab ly  b e  f i r s t  dep loyed i n  C h ina  
on a  l ar ge  sc a le .   I t  i s  the  l ar ge - sca le  de pl oyment  ph ase  w here  many  o f  t he  most  
importa nt  op port un i t ies  for  i nn ovat ion,  im provement  a n d le ar n i ng  occ ur .  
 Conse que nt ly ,  we  s h ould  expec t  C hi na  to  lead  the  Un i ted  St ate s  in  cert a i n  
tech no log ies ,  eve n i f  most  o f  those  tec h no log ie s  were  f i r s t  deve loped  he re .   S i g ns  ca n 
a l re ady  be  see n i n  both  wi nd  an d so lar  po wer .  
 I 'm  no t  go i n g  to  ta lk  about  the  s ta nd ar ds ,  whic h  h ave  not  bee n rea l ly  
he l pf u l  for  C hi na ,  an d I  w i l l  j ust  say  t hat  t he  SO Es  a re  a  comple te  fa i l ure .  Both  H uaw ei  
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and  ZTE  d i d  not  s ta rt  as  SO Es  a nd  bot h a re  succe ss f u l  compan ies .  
 I  w i l l  j ust  say  t hat  i t  might  be  w hen  de a l i n g  wit h  t he  c ha l len ge  that  Ch in a 's  
in novat ion  r i se  p rese nts  us ,  we  sho ul d  p ar aph ras e  on a n ins i ght fu l  q uote  at t r i but ed t o  
Cha r les  D arwi n:  " I t  i s  not  the  s t ro nge st  o f  the  n at io ns  t hat  su rv ive ,  nor  the  most  
inte l l ige nt ;  i t  i s  the  o ne  most  a da pta ble  to  cha nge ."  
 Tha nk  you so  m uch .  
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Chairman Shea, Vice Chairman Reinsch and distinguished members of the Commission, thank 

you for the opportunity to testify on the topic of China’s innovation capabilities. This is my first 

opportunity to testify before this body, and I am honored to have such a chance.  

There are four central points to be made when considering China’s innovation capabilities and 

the challenge they present for the United States:  

 
1. Globalization has changed the manner in which innovation is carried out around the world. A new 

production system of global fragmentation evolved where locales specialize in specific stages of 

particular industries and not the complete value chain. As such, each place is specializing in particular 

innovation capacities that, ideally, lead different national economies to excel in their chosen stage of 

production.  

 
2. The rise of global fragmented production of both goods and services has led, for the first time in history, 

to true economic international interdependency. It is no longer only that we are dependent on trade in 

order to continue to be wealthy; we now cannot even produce “our” products and services alone. 

Nonetheless, this does not mean that the world is guaranteed peace and prosperity, far from it. True 

interdependency lead to sharp divergence between the economic and political logics. Where one 

highlights the gains, the other makes highlight the costs. Accordingly, this new system brings accentuated 

dimensions of insecurity that can lead to rapid destructive escalation. The economic history of the first 

economic globalization and its violent end in World War I, attest to that only too well.  

 
3. Despite the long-term intentions of, and heavy investment by, the Chinese central government developing 

“indigenous innovation,” China’s true innovational competitive edge is mastering the art of second 

generation innovation, including the mixing of established technologies and products to come up with 

new solutions, and the science of organizational, incremental, and process innovation. Thus, China’s 

innovation capabilities are not solely in process (or incremental) innovation but also in the organization of 

production, manufacturing techniques and technologies, delivery, design, and second generation 

innovation. This system, built from the bottom up by masses of entrepreneurs, is China’s greatest strength 

and the real competitive challenge facing us. At the same time, “core” technologies and novel product 

innovations are still rare and difficult to achieve in China.  
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4. The United States should focus less on China’s attempt to outdo Silicon Valley and more on China’s 

capabilities in the commercialization, improvement and application of technologies first developed in the 

United States. This is our real long-term challenge and the key one if we wish capture more of the value, 

including job creation effects, of our own novel innovation.  

 

The world has changed. China is a major factor of, and a great beneficiary, of that change. In this 

testimony, I briefly outline the changes brought by our new globally fragmented production system, the 

political impact of true, hopefully lasting, deep economic integration and interdependency, the real 

strengths and challenges of China’s innovation system, and the actual competitive challenges facing the 

United States.  

 

Innovation  

Innovation is the key to sustained economic growth. However, innovation needs to be 

understood more broadly than it typically has been. A pervasive misconception among policy makers 

and academics has made excelling in innovation – defined solely as the creation of new technologies, 

services, and products – the holy grail of economic growth. Accordingly, too often conversations about 

innovation focus on novel breakthrough developments that give rise to "game-changing" technology. 

This kind of innovation characterized the American economy for the past century and has generated 

enormous wealth and value for the nation. Nevertheless, the globalization of design, production, 

sophisticated manufacturing, and distribution requires a new approach to a second form of innovation – 

in second generation, processes and production, as well as incremental product innovation – in order to 

avoid the risk of losing jobs and industrial capabilities essential to the competitiveness of the United 

States economy. The car was a great novel innovation, but none of us would have wished the 

innovations in the automobile industry to stop with the Ford Model T. 

 To understand innovation in China, we must understand the major shift over the last few 

decades away from vertical co-located integration of firms and productive activities toward global 

fragmentation of production. Lower transportation costs, trade barriers, and significant political changes, 

coupled with a true revolution in information technologies, enabled organizations to standardize 

productive activities into discrete modules which can be outsourced and, increasingly, off-shored. A 

firm no longer needs to master all stages of production in order to participate in, or even lead, a given 

industry such as automobiles or semiconductors. Nor does a would-be startup need to raise the billions 

of dollars necessary to build a modern manufacturing facility. For example, in semiconductors a small 

team of talented designers can plan out the chips and have them fabricated in dedicated facilities, which 

use photomasks produced by specialized producers, on equipment bought from purpose-devoted 

manufacturers, and finally assembled and tested by firms whose focus is solely on these activities. Each 

of these activities is increasingly concentrated in different countries, from the United States in design to 

fabrication in Taiwan. In today’s global economy, different countries and regions specialize not only in 

particular industries but in specific stages of production within particular industries. Novel products and 

services are produced globally without being made in their “home” country. Many firms never produce 

their “own” products. A global system of highly focused firms, perform these tasks far more efficiently 

and cheaply than a new innovator without such skills. As a result, there are many successful national 

models of innovation, each focusing on specific stages of production.  

Take Apple, the quintessential Silicon Valley company. IIn the past Apple produced at least 

some of its products, but today, not only do they not produce their own products, but some of the design 

for the iPod, iPhone and iPad was bought as an outsourced service. In the United States, where deep 

pools of creative human talent are available, Apple engages in high end product definition and final 

sales and post-sales services through its different platforms. Throughout Asia, components for the 



28 
 

 

various iProducts are manufactured in discrete stages in different locations, before being snapped 

together – most notably in Foxconn’s massive export-processing plants in China. Certainly, Apple 

retains the intellectual property rights to these products and receives the bulk of the profits. However, 

the greatest number of jobs is generated not in the United States but in Asia, and while many of them are 

not jobs we would consider good, many of them would have been considered a good engineering 

position in the United States. Furthermore, as we can now see in the automotive production industry, 

sometimes it is not the firms in the pinnacle of “innovation” who have the most power, and accrue the 

most profits, over the network. Novel innovation and design might, and to some degree already, become 

just another service to be bought and sold in the global market.  

To excel in each stage of production, a locale must specialize in and master a specific set of 

innovational skills. To thrive, a region specializing in high-end product definition must hone innovative 

capabilities in long-term research and new product development. On the other hand, a region 

specializing in abrication and system assembly should develop innovative capabilities to improve the 

efficiency of production in terms of capital, resource and labor inputs as well as improving time to 

market and quality. Any of these innovation strategies can provide lasting competitive advantage for a 

firm or a region but the distribution and type of economic returns they offer differ widely. For the 

United States, specialization in high-end R&D and novel product innovation provides the highest profits 

but these are often restricted to a smaller number of highly skilled individuals. For China, specialization 

in later stages of production means lower profit margins and stiff competition among firms but also large 

numbers of lower middle and middle class jobs. However, it is not clear whether and institutional system 

geared toward one, with specialized financial vehicles, network structure, and regulatory regime, can 

excel in both. It is almost unimaginable for a Chinese entrepreneur, working in China, to follow the 

same business models she would have followed had she stayed in the United States. In the United States, 

where the innovation system is focused on novelty with access to true venture capital, and our particular 

business and regulatory system, make it much more appealing to focus on novel-Intellectual Property 

Rights (IPR)-rich and production poor enterprise, while business plans necessitating building and 

managing large scale production facilities would never have the same appeal. In China the opposite is 

true. Nevertheless, since both business plans rely on the development of unique innovational capacities 

supported differently by the competitive advantage of the home regions, both can feasibly lead to the 

creation of a global leader. Who of us can judge whether the future belongs to Cisco or Huawei, Geely 

or GM? Maybe the future belongs to them all?  

 

Fragmentation Creates Real Interdependency  

In 1909, Norman Angell wrote a fierce, logical, and extremely convincing argument, showing 

how trade led to the integration of the world’s major economies through mutually beneficial trade and 

finance – and as such war would only lead to mutual bankruptcy and social despair. Interdependence, 

therefore, eliminated any economic rationale for war. Consequently, he vehemently argued, war between 

the European powers has become completely unlikely. The book had become a best seller and widely 

read among the European elites at the time, repeatedly mentioned in parliamentary debates. One of its 

arguments, that war will only lead to mutual bankruptcy and not economically benefit the winner, turned 

out to be painfully true, and yet the European powers went on to wage two utterly devastating World 

Wars.  

The core reason for this devastation is the sharp divergence of the political versus the economic 

logic with regards to growing interdependence. If the economic logic leads us to collaborate and, 

hopefully, grow rich together, the political logic makes us keenly aware that interdependency equals 

growing vulnerability, and that trusting the wrong partner can lead to a complete destruction of our 
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society.  

Today, interdependency is much more accentuated then before World War I. While German and 

British firms traded in the years leading up to World War One, trade was often in completed goods. 

Under fragmentation of production, firms and countries lack the ability to produce a complete product 

independently within their borders. They are reliant on foreign partners to provide critical components 

and services in order produce goods and services. The same multinationals which develop new 

technologies in the United States would not be able to produce and stay profitable without China. In a 

world of fragmented production, HP, Apple and Cisco would find it extremely difficult to operate 

without their Chinese partners. And in the same way, their Chinese partners would find it difficult to 

operate without them – a true interdependency. Although concentration of production skill and capacity 

in China is a source of strength, without massive orders from companies based overseas, China’s 

industrial growth and profits would be undermined.  

However, our current more absolute interdependency increases political concerns about security 

and economic vulnerability in case of crisis or foul play. Our interdependency means that for every 

nation, especially the United State and China who sees themselves as major powers, even minor 

political-economic crises can, and as a matter of fact should be expected to, quickly escalate as both 

parties fear the repercussions of backing down or losing access to critical resources. In the Sino-US 

relationship, this dynamic of economic interdependence and political tension is clearly visible. The 

recent row over the export of rare earth metals between China and Japan illustrates the political risk 

inherent in economic interdependence. Reliance upon foreign nations for critical components or services 

heightens political tensions even as economic relations become ever tighter, more productive, and 

profitable. The only way to ensure long-term stability of such system is to build specific institutions 

whose aim is to handle these kinds of constant friction and prevent rapid escalation from reaching levels 

that might undermine the whole system.  

 

China’s Innovation Capabilities  

Foreign observers studying China’s innovation capabilities tend to measure China’s capabilities 

against the gold standard of Silicon Valley. Some find a comparable analog within China and argue the 

country has discovered the “secret sauce” of innovation. They conclude that with its massive human, 

capital and physical resources, China will soon be the world’s leading technology and innovation power. 

Others, however, note China’s struggles with intellectual property rights protection, media control, rote-

memorization-based education, horrific financial system and political interference arguing that China’s 

innovation bona-fides are highly overstated.  

If we measure success in innovation as the creation of novel products and services based on the 

ownership of core intellectual property, then to-date China has failed. Scholars and media observers 

familiar with China have been hard-pressed to name a single significant wholly Chinese novel 

development. It is therefore easy to dismiss China out of hand and argue that it does not innovate and 

indeed that it is heading straight for the middle-income trap: finding that it is too expensive to compete 

in labor intensive low-value added sectors, but lacking the capabilities to “innovate” and thus compete in 

high technology industries.  

However, such predictions do not consider China’s strengths or the tectonic changes in the ways 

in which innovation takes place worldwide. As China has become the global center for many different 

stages of production, it has developed a formidable capacity to innovate in different segments of the 

research, development and production chain. These are as critical for broad-based economic growth – 

perhaps more so – as many novel-product innovations. China’s national model involves mastering 

second-generation innovation, including the mixing of established technologies and products to come up 
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with new solutions, examples of which are China’s growing global market share of Uninterrupted Power 

Supply (UPS) systems, or the domination of Huawei in the unassuming internet Dongles niche, neither 

of these products were inventing or even first produced by Chinese companies, plus organizational and 

process innovation. China’s companies are much better at developing and improving existing products, 

processes and services (or localizing and indigenizing them) than at inventing new ones. They are 

increasingly capable of seizing on new technologies and using policy and market mechanisms to 

encourage their implementation at scale. Chinese technology companies shine by developing quickly 

enough to remain at the cusp of the global technology frontier without actually advancing the frontier 

itself. Thanks to their position at the center of the fragmented global manufacturing process, many 

Chinese companies excel in a wide array of secondary innovative activities, and these create significant 

economic value for the nation. For example, China’s firms (both wholly indigenous and those 

established as foreign subsidiaries or joint ventures) have become masters of “design for production.” 

By mastering this skill, they have ensured a continued advantage in manufacturing, one wholly unrelated 

to the low-cost labor or government subsidies to which China’s competitive strength is often attributed.  

Since China suggests there are in fact multiple types of innovation in which an economy can 

specialize, the corollary is that policy makers need to rethink what innovation means and adjust national 

indigenous innovation strategies accordingly. Where the goal is national economic growth and job 

creation, emphasizing novelty may not be the best strategy. China’s strength is exactly that it is not 

particularly strong in novel-product innovation.  

This is not to say that China has not been attempting to develop such core innovative 

capabilities. Throughout its many revisions, the policy of “indigenous innovation” remains essentially 

devoted to freeing China from reliance on foreign core technologies. In many cases this means 

reinventing the wheel – developing new advanced Central Processor Chips rather than purchasing them 

from Intel or AMD. The 2006 “15-Year Mid-to-Long Range Plan” called for 10 megaprojects where 

China would develop indigenous technologies such as wide-body aircraft. The current five year plan 

specifically mentions achieving breakthroughs in new technologies in environmental protection, next 

generation information technology, bio-science, advanced equipment manufacturing, new energy, new 

materials, and alternative energy vehicles.  

China’s 12th Five Year Plan targets Cloud Computing as one of the next generation information 

technology sectors to promote. As Cloud Computing appears set to become the new paradigmatic 

method for the managing, collection and processing of information, China’s security-conscious 

government takes an active interest in the technology. This is married with a strong belief in the 

importance of developing capabilities for and deployment of the “Internet of Things.” Although neither 

technology is fully established nor are the commercial applications fully appreciated even in the West, 

Chinese firms – most notably Inspur and China Mobile – are developing their own versions of Cloud 

solutions and deploying them at scale. Their target markets differ. While China Mobile mostly markets 

to first and second-tier urban areas, Inspur’s cloud solution is being marketed to third and fourth-tier 

Chinese cities. Inspur’s solution options include “media clouds” which are a means of managing the 

three-way integration of phone, data, and broadcast by centralizing the storage and dissemination of all 

types of information. By selling to government clients in China’s interior, Inspur hopes to replicate 

Huawei’s success in building market share and brand recognition before turning to the major East Coast 

urban markets. Interestingly for the United States government, such business models as Media Clouds, 

and the control of State Own Enterprises, such as China Mobile on the biggest Clouds in China, also 

means that the ability of the government to tighten its information control, and collect granulated 

information on the state usage of each and every citizens in rapidly expanding.  

China’s recent history of unilateral technology development efforts increases the likelihood of a 
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major domestic push in cloud computing. In 2009, China developed and deployed two information 

security and control technologies for the domestic market. The first, Green Dam, was an Internet 

filtering software designed to prevent users from having access to pornography and politically sensitive 

content. The domestic public uproar over the technology, as well as foreign opposition led the central 

government to shelve plans to mandate implementation of the control software. Later that year, 

however, an ISP-level filtering software call Blue Dam was mandated and implemented successfully 

without much fanfare but achieving the same results. In the interests of information control and security, 

we will likely see high levels of investment and central state attention paid to Cloud Computing and 

related technologies. However, although there will be state emphasis on developing technologies in 

these areas, this is not China’s strength nor is it the area which should arouse the most concern in the 

US.  

While projects such as developing new wide-body aircraft or investing in the space program and 

indigenous processors for computer servers may appear to be expensive diversions, China’s capabilities 

in production and large markets as well as political commitment afford it strong advantages in deploying 

new technologies developed elsewhere at scale. As noted in recent research by Ed Steinfeld of MIT, 

clean technology, smart grid, and electric vehicle charging networks will likely first be deployed in 

China as large-scale systems. It is in the deployment stage, especially large-scale deployment that many 

of the most important opportunities for innovation, improvement and learning occur. Consequently, if 

things would stay at current trends we should expect China to lead the United States, even if most of 

these technologies were first developed here. This can already be seen in both wind and solar power 

where China is now the world’s largest producer and consumer of such equipment. For multinational 

corporations (MNCs) which develop these technologies, they will likely locate their R&D and 

engineering centers in China as the capabilities, application, and market for such scale knowledge will 

be there.  

In China’s pursuit of new technologies, the greatest threat to the prosperity China currently 

enjoys is, ironically enough, China. Media and academic reports which state that China’s central 

government favors large state-owned enterprises (SOEs) at the expense of private small and medium-

sized enterprises (SMEs) are generally correct. While some of these large SOEs, such as China Mobile 

have achieved successes in deployment and utilization of new technologies, many are only marginally 

profitable and often struggle to develop or deploy new technology. China’s private enterprises and 

certain locally- or regionally-owned SOEs have a much better track record in innovation. These 

enterprises emphasize China’s strengths in incremental improvement, large-scale deployment of foreign 

technologies and rapid following of new trends and inventions abroad.  

China’s most famous telecommunications equipment firms – Huawei and ZTE – achieved their 

successes not through invention of wholly new technologies but rather through development of rugged 

and inexpensive versions of foreign technologies – digital switches and PHS phones in particular. By 

emphasizing less developed markets and aggressively reinvesting profits in technology improvement 

and human resource upgrading, both firms have now become capable international competitors. 

However, during their formative stages, neither was a central government-favored national champion. 

Their success came in spite of the central government, rather than because of it. State champions favored 

since the 1980s such as Great Dragon and Potevio continue to struggle.  

China’s approach to forcing technology capability upgrading the development of indigenous 

novel product innovation capabilities has had few successes. Historically, the main approach for 

technology upgrading was through mandated joint ventures between foreign and domestic state-owned 

firms. However, as seen in the automobile industry, these joint ventures have tended to make the 

Chinese partner more dependent on foreign technology and to even lose the independent development 
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capabilities they may have once had. The ready availability of high-end and highly marketable foreign 

technology makes it easier for Chinese firms in joint ventures to rely on their foreign partners rather than 

upgrade their innovation capabilities.  

More recently, Chinese commercial policy has attempted to mandate the transfer of certain key 

technologies by foreign firms in exchange for market access. While the so-called “market access for 

technology” arrangement is officially banned under the WTO, foreign MNCs in China insist that it 

remains an unwritten rule, especially for firms hoping to access the coveted government procurement 

market. The procurement market itself has been a fractious issue as China has tried to give preference to 

state and domestic firms – those with “indigenous technology” over foreign firms in the bidding process. 

Although indigenous technologies such as WAPI and Red Flag Linux were favored in procurement, this 

has not resulted in their successful commercialization. As a means of technology upgrading, neither 

approach has yielded strong results in terms of creating ground-breaking technologies or globally 

competitive firms.  

The most recent policies to promote indigenous innovation involve the active hand of the central 

government in setting technology standards. China’s standardization law mandates government 

representatives initiate and participate in any official standards development effort. Under the widely 

held belief that first class companies like Microsoft or Qualcomm set industry and technology standards, 

China actively encourages its firms to participate in standards development. The Ministry of Industry 

and Information Technology, the State Administration of Radio, Film and Television, and the Ministry 

of Science and Technology are active sponsors of industry standards.  

Research from Scott Kennedy and Pete Suttmeier has shown that especially in information 

technology, China has attempted to set unique indigenous standards which favor home-grown 

technology over the foreign analog. However, to date, none of these efforts has been successful in 

promoting a Chinese standard as a globally competitive and accepted standard. While some, such as TD-

SCDMA, have been approved as foreign standards, only the most recent 4G TD-LTE standard has 

garnered support from overseas firms interested in developing or utilizing technology and equipment 

compatible with the standard.  

Standards policy in China does not directly exclude foreign participation but as a technology 

development policy, it gives preference to domestic firms. In many standards setting working groups 

and technical committees, foreign MNC representatives are only observer members. In others, there 

have full voting rights but are not part of the “core members committee” which sets direction for the 

standard and includes the government representative. This limits their ability to set the direction of the 

standard but does not preclude the inclusion of their patents as essential embedded technologies in the 

standard. In many Chinese standards, including TDSCDMA, foreign technologies account for the 

majority of essential patents in the standard protocol.  

The motivation for technology standards development in China shapes the types of policies 

which are actually carried out. While developing indigenous innovation and technology development 

capabilities is important, a top priority is finding ways to lower the royalties Chinese manufacturers 

must pay to produce foreign standards-compatible products. Given the location of Chinese firms in 

fragmented global production networks, royalties constitute a major cost of production. In the 2000s, the 

DVD player industry’s annual royalty payment exceeded the entire industry’s total profits. Since the 

1990s, Chinese standards development efforts have been very successful in reducing the royalties owed 

for producing products compliant with foreign standards with embedded technology. In DVD players, 

telecommunications equipment and media encoding, China’s standards efforts have been a strong 

influence in setting lower royalty rates.  
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Implications for the United States  

To appreciate and prepare for the challenge offered by China’s innovation, the United States 

needs to understand the Chinese mode of innovation, and fully appreciate the changes in the global 

production of innovation. We need to look at China’s actual capabilities rather than those we might fear, 

or even those that are being actively pursued and promoted by the central government (rather 

unsuccessfully in the last two decades one might add). China’s official pursuit of novel-product 

innovation capabilities is not China’s predominant strength. It does not matter that China may soon file 

or receive the most patents worldwide or the most scientific publications, since this upsurge should be 

seen more as the response of rational economic and academic actors to new incentives and requirements 

by the state. Furthermore, the patent statistics are heavily skewed by the prowess and aggressive 

patenting by a few firms – Huawei most prominently. Fears that China will replicate or even surpass 

Silicon Valley in rapid novel-product and novel-idea innovation are misplaced and miss the entire point 

of China’s successes and capabilities.  

Rather, the issue is that China’s successes in second-generation innovation and fast followership 

mean it will achieve much greater economic growth benefits from new technologies. By deploying new 

technologies at scale and producing them for the world market – as the only region with the necessary 

complete production chains and legions of production and improvement engineers necessary for 

manufacturing success – China will reap the lion’s share of employment generation and economic 

growth.  

The United States focuses too much on China’s invention capability and its attempts to catch-up. 

While China’s investment in R&D and promising new areas of research will likely result in some 

breakthroughs, the single-minded focus on China’s novel product capabilities in competition with the 

United States misses the areas where China has already achieved competitive success. For the United 

States, the greatest challenge is how to capitalize on the job and broad-based wealth creation benefits of 

its novel product innovative capabilities. For the foreseeable future, China will not challenge the United 

States lead in novel-product innovation capabilities; the continued flow of top Chinese graduate students 

into American universities testifies to the strength of America’s R&D capabilities in new technology 

creation and development. However, a combination of policies and practice resulted in the general decay 

of our capabilities in the development, commercialization, production and deployment of these 

technologies. As you know, many products, although invented in the United States, are never produced 

here.  

The United States also needs to look closely at the second generation innovation capabilities in 

China because China studies the inventions and research in the United States very closely. It follows 

trends in technology and new enterprise formation in order to excel in future industries. China avoids 

much of the risk inherent in novel product innovation and receives many of the benefits utilizing such 

strategies. In the cases of new Internet-based technologies and services, Chinese competitors can emerge 

within a matter of weeks. It is important to note that this is not necessarily the result of IPR infringement 

or industrial espionage. Instead, Chinese entrepreneurs follow Western technology trends closely, 

looking for proven or promising technologies and business models to emulate and localize. Western 

venture capital firms in China, too, encourage would-be entrepreneurs Chinese entrepreneurs to form 

new ventures which imitate those recently launched in Silicon Valley and offer the guarantee of 

investment to sweeten the deal. Indeed, American VCs investing in China are one of the fastest and most 

successful routes of technology and business models transfer. China’s approach to capitalizing on 

innovation affords it a great advantage in making use of technologies and business ideas developed 

elsewhere. With its massive market, production capabilities, political commitment to technology 

upgrading, and willingness to invest heavily in new technologies, China has an advantage over the 
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United States in capturing the broad-based returns from innovation.  

This is not to say that Chinese firms will earn more money or greater profits than American 

innovators. Indeed, recent studies of Apple’s profits reveal how profitable it can be to remain the 

world’s leading novel-product innovator. However, in terms of other economic fruits of innovation, such 

as job creation – which arguably might have a much wider positive societal impact – China’s producers 

afford more national benefit than Apple.  

 

Conclusion  

The lesson of China’s innovation capabilities is that it has successfully developed a bottom-up 

innovation system. The global fragmentation of production provides many opportunities for Chinese 

firms and entrepreneurs to enter the market and has, for the first time, created real interdependencies 

between countries. While beneficial from an economic perspective, these interdependencies are 

politically volatile. When looking at China’s innovation capabilities and the challenge it presents, great 

care must be taken not to exaggerate China’s capabilities and what they mean for the world.  

Although attempts have been and will continue to be made to mandate certain technologies or 

favor specific enterprises, these centrally directed initiatives are not China’s strength or the true story of 

China’s innovation prowess. Government procurement and technology standards have not been to-date 

successful means of promoting indigenous novel-product innovation. Rather, the source of China’s 

strength is its ability to capitalize on, produce, commercialize and deploy new technologies rapidly and 

at scale. China’s innovation system produces economic growth and job creation in excess of what would 

be expected given its comparatively low profit margins. Moreover, the global fragmentation of 

production and specialization of Chinese firms in these production and improvement niches creates a 

sustainable long-term advantage and competitive position for Chinese firms. Efforts at creating a new 

Silicon Valley or achieving technological supremacy through mandating patenting and academic 

publications, government procurement or technology standards will not yield major results for the 

foreseeable future. However, the United States must understand the competitive challenge of China in 

terms of its ability to capitalize on innovations elsewhere and so grasp the job creation benefits and 

engineering innovation opportunities from deploying new technologies at scale. China is not going to 

become the world’s leading science and technology power in the next twenty years but it does not have 

to do so in order to be economically competitive and successful.  

It might be that when dealing with the challenges China’s innovation rise present us, we should 

paraphrase an insightful quote attributed to Charles Darwin: “It is not the strongest of the nations that 

survives, nor the most intelligent. It is the one that is most adaptable to change.”  

Thank you again for the opportunity to testify. I hope you will continue to think of me as a 

resource for your Commission and I welcome your questions. 
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PANEL I :  QUESTION & ANSWER 
 

HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  gent lemen .  
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you  bot h f or  be i n g  he re .  
 Rob,  good to  see  yo u  aga in .   Yo u've  bee n an a ct ive  p l ayer  on t he  po l icy  
scenes  he re  i n  Was hi ngto n,  a n d I  t h ink  ov er  the  las t  year  or  tw o,  the  a t tent ion to  t h is  
set  o f  i s sue s  t hat  you  an d your  org an iz at io n foc us  on  have  bee n  get t i n g  a  lo t  more  p l ay  
and  conce rn i n  gover nment .  
 I ' d  l i k e  to  a sk  a  cou pl e  o f  re l ated  q uest ion s  tha t  c ros s  bot h  o f  y our  
test imonie s .   Rob,  you ta lked abo ut  you r  p art ic i pat io n or  adv i sory  ro le  to  t he  Jo i nt  
D ia log ue,  an d Dr .  B re zn i tz ,  you t a lke d a bo ut  a  c r i t i ca l  i s s ue ,  o f  course ,  wh ich  i s  jobs ,  
and  how we se e  the  i nterse ct io n o f  i n novat ion,  t he  po l i c ies  we  have ,  an d wh at  t he  
fut ure  i s  in  te rms  o f  i nnovat ion .  
 Rob,  w hat  a re  we get t in g  out  o f  th is  Jo i nt  D ia log ue?   T here  are  a  lo t  o f  
ques t ion s  t hat  have  g one  on a bout  bot h  N ASA  as  we l l  as  O STP ' s  eng ageme nt  wit h  C hi na .   
Many  v iew t hat  as  o n e -s i ded .   W hat  are  w e get t i n g  out  o f  i t ,  a n d as  we  look  forw ar d - -
f rom both  o f  you - - how shou ld  we  v iew t h i s  coopera t ion  i n  term s  o f  the  be nef i t s  for  j ob  
creat ion here  in  t he  U.S .?  
 DR.  ATK IN SO N:   Wel l ,  tha nk  you ,  Commiss i oner  Wesse l .    
 A  cou ple  o f  th in gs .   O ne,  I 'm  obv ious ly  not  in  any  o f f i c ia l  ca pac i ty .  
 COMMIS SIO NER WE S S EL :   Un ders tan d .  
 DR.  ATK IN SO N:   I 'm  j ust  a dv i s i ng  as  a  p r iv ate  c i t i z en .   So  I  c an ' t  say  i n  t hat  
context .   A nd  a l so  th ere  are  two  compone nts  o f  th is  d ia log ue  v iew.   O n e  i s  t he  lo ng -
stan di ng  Sc ien ce  a nd Techno logy  Coop erat ion G roup ,  wh ic h  I 'm not  a n  expe rt  on  ,a nd  
the  othe r  i s  th e  more  recent ly  fo rmed U .S . -Ch in a  I n novat ion  D ia logue ,  wh ic h  was  
formed out  o f  t he  b r oader  S&ED.  
 So  what  are  we  get t i ng  o ut  o f  t hat?   I  t h i nk  w h at  we 're  get t i n g  out  o f  th at  
i s  t he  a bi l i ty  for  bot h  expert s  a nd U. S .  gov ernment  o f f i c ia l s  to  be  i n  a  s i t uat ion w ith  the  
Chi nese  in  an  o f f ic i a l  way  to  get  e nou gh  o f  gover nment  o f f i c ia l s  on  t he i r  s i de  to geth er  
in  o ne  room for  us  to  vo ice  our  conce rns .   Tha t 's  how I  see  th at ,  an d f rom ta lk in g  to  
some U.S .  gover nmen t  o f f i c ia l s ,  they  f i nd  t hat  o f  v a l ue  be ca use  i t ' s  h ar d  to  sort  o f  ge t  
everybody  in  a  room and  h ave  them hear  what  i t  i s  we ' re  con c erne d a bout .  
 I  w i l l  s ay  th at  in  te rms  o f  the  Exp erts  Grou p th at  Dr .  S imon a n d I  are  bot h  a  
part  o f ,  I  t h i nk  one  o f  the  th in gs  t hat  we 'r e  do i ng  t here - - in  fac t ,   the  la st  set  o f  
meet ing s  we had  la st  Tues day  in  Be i j in g  w ere  rea l ly  to  set  u p a  set  o f  re a l  de l ivera bl e  
pro ject s  t hat  I  ho pe  wi l l  he lp  e du cate  t he  Chi nese  on t he  p rob l ems in  t he i r  sys tem a nd 
the  a dva nta ges  o f  o u r  system,  i f  you  wi l l .  
 There  have  been  peo ple  w ho  h ave  sa id ,  w e l l ,  w hy  a re  we t ry in g  to  he lp  the  
Chi nese  deve lo p a  be t ter  i nnovat ion syste m?  I  rea l ly  don 't  t h i nk  t hat 's  w hat  t h i s  i s  
about .  I  th in k  wh at  t h i s  i s  abo ut  i s  to  he lp  them u nde rst an d t ha t  the  way  for  t hem to  
succee d i s   not  to  do  in di geno us  i n novat io n merca nt i l i sm,  a nd t hat  I  t h i nk  i f  we  ca n 
move  that  b a l l  dow n the  f ie l d ,  eve n a  b i t ,  then we 've  ma de som e prog ress .  
 COMMIS SIO NER WE S S EL :   But  i f  yo u were  t o  measure ,  a ga i n ,  yo u know,  i n  
th is  t i ght  economy,  w hen jobs  i s  t he  num b er  one  i ss ue ,  i f  you  measu re  i nnovat ion 
throu g h th at  l ens ,  wh o  i s  do in g  a  bet te r  jo b?  
 DR.  ATK IN SO N:   O h,  I  th i nk  t he  C hi nese  are  do i ng  a  bet ter  jo b.   I  don ' t  t h i nk  
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there 's  any  d ou bt  a b out  th at .   As  we  ass e rt  i n  t he  book,  we  as sert  t hat  o ne  o f  t he  
reason s  for  the  f i na n c ia l  co l l ap se  was  the  fact  t hat  we  h ave  ha d a  very ,  very  poor  
economy due  to  compet i t ivene ss  c ha l le ng es .  
 Th is  was  t he  f i r s t  de c ade  we 've  neve r  c re a ted a ny  jo bs .   We  los t  a  th i r d  o f  
our  man uf act ur i n g  e mployment  i n  t h i s  de cade  as  t he  re port  w e  jus t  d id  sa i d ,  gre at er  
tha n the  rat e  i n  t he  Great  De pres s ion .   A nd o ur  a sser t ion  i n  t here ,  w hi ch  some d i s pute ,  
but  o ur  asse rt io n i s  t hat  abou t  60  pe rcen t  o f  those  jobs  we re  l ost  due  to  
compet i t ive ness  ch a l l enges ,  not  pro du ct iv i ty  growt h,  a nd  a  lo t  o f  that ,  as  Dav i d  A ut or  
and  h is  co l lea gue s  at  MIT  rece nt ly  w rote ,  a  b i g  s hare  o f  t hose  jo bs  were  lost  to  Ch ine se  
prod uct ion .   So  I  don ' t  t h i nk  we 're  s uccee di ng  in  th at  p rocess  r ig ht  now .  
 COMMIS SIO NER WE S S EL :   Dr .  Bre zn i tz ,  a ny  comments?  
 DR.  BRE ZN ITZ:   I  t h i n k ,  as  Ro bert  sa id ,  i t ' s  c lea r  th at  t he  C hi nes e  are  do in g  
a  bet te r  jo b,  part ly  b ecause  we are  not  do in g  a nyth in g.  The re  a re  job s  th at  we  s hou l d  
lose  to  the  Ch in ese .  Some of  them a re  n ot  even the  Foxco nn,  w hic h  we wou ld  cons id er  
i l le ga l  h ere ,  b ut ,  fo r  example ,  the  power  s up ply  o f  A pp le - - the  white  t h i n g  th at  you p l ug  
in - -a l l  the  in novat io n  that  goes  everyw her e  to  make  i t  sma l le r ,  bet ter  an d more  re l i a b le  
i s  now done  in  Ch i na ,  par t ly  beca use  o ur  e ng inee rs  a re  not  i nte rested  i n  thos e  k i nd s  o f  
jobs .   Yet  o n the  oth er  s i de  i t ' s  ext reme ly  d i f f i cu l t  to  do  many  o f  those  t h i n gs  here .   
 I f  you 're  a  new sta rt - up an d wa nt  to  have  a  pro du ct ion  fa c i l i ty  as  p art  o f  
your  b us ine ss  p la n,  g ood luc k  f in d i ng  f i na nc i ng  i n  the  Un i te d S tates .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  C leve l an d.  
 COMMIS SIO NER CLEV ELAND:   Wow.   I 'm  re a l ly  impre sse d by  bot h  o f  you r  
test imonie s .   Bu t  j ust  to  p l ay  dev i l ' s  a dvoc ate ,  I 'm  re ad in g  a n a r t i c le  here  th at  t he  s t af f  
gave  u s ,  by  R i ch ar d  F lor i da ,  an d he  say s  th at  he 's  done  s t r uct ur a l  e qua t ion  model i n g  
assess in g  h i gh -tec h i nd ust r ies  an d un ivers i t ies ,  th e  cre at ive  c la ss ,  a nd  g au ged the  e f fect  
o f  these  fac tors  over  t ime on economic  i nn ovat ion a nd  g r owth i n  C hi na ,  an d he  say s  the  
s tock  o f  h uma n ca pi t a l  a nd  the i r  ab i l i ty  to  gene rate  h i g h -tec h i nd ust r ies  an d improv e  
reg io na l  economic  o u tput  does  s ta nd in  co ntra st  to  t he  U .S .  a n d othe r  a dvan ced 
nat io ns ,  b ut  i t  a ppe a rs  to  h ave  no  e f fect  whatsoever  o n i n no vat ion an d eco nomic  
growth .  
 An d I 'm won der i n g  i f  th is  i s  t ie d  i n  part  to  your  test imony,  Mr .  Atk i nson ,  on 
eng inee rs ,  an d you ta lk  a bout  60  perce nt - - where  i s  i t - - i t s  h ig he r  ed ucat ion system is  
focuse d on e n gi neer i ng;  30  perce nt  o f  a l l  f i r s t - t ime de grees  ar e  in  e n gi neer i n g  a nd 60  
perce nt  a re   s c ie nce  and  en gi neer in g  deg r ees .  
 Can yo u a dd ress ,  f i r s t  o f  a l l ,  Mr .  F lor id a ' s  c la im t hat  the re  re a l l y  i sn ' t  m uch 
ef fect?   I s  t he  t ar get  wrong?   I s  he  focuse d on t h i s  f i r s t -ge ner a t ion in novat io n a nd n ot  
what  you 're  ta l k i ng  a bout?    
 An d th en co ul d  you a lso  ta lk  a bout  not  a l l  eng inee rs  be i ng  e q ua l  i n  wh at  
they ' re  p rod uc i n g,  a n d i f  th at ’ s  a  f actor  in  in novat ion  a nd eco no mic  growt h?  
 DR.  ATK IN SO N:   S ure .   Tha nk  you ,  Commiss ioner  C leve l an d.  
 I  h ave  a  co up le  o f  t h i ngs .   O ne  i s  I 've  k no wn R i cha rd  F lor i da  for  two  
deca des ,  so  I  k now h i s  work  p ret ty  wel l .   R ich ar d  i s  rea l ly  focus i ng  o n a  very  na rrow 
s l i ce  o f  i nnovat ion ,  s ort  o f  the  cre at ive ,  i nteres t i ng ,  b ran d ne w,  for  ex ample ,  the  
Face book,  Twit te r  k in d o f  i n novat ion  wh ic h  i s  bot h  u sef u l  an d i mportan t .   I t ' s  a n  a re a  o f  
our  s t ren gt h,  but  i t ’ s   a  very  modest  s l i ce  o f  the  overa l l  i nnova t ion p ie .  
 An d I  th ink  for  R ich ar d  to  say  tha t ,  I  mean i f  you look  at  some o f  the  
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stat i s t ic s  I  ha d in  my  test imony - -C hi na 's  t r ade  ba l an ce  i n  h i gh  t ech no logy  goods  fo r  
example - - i t  wen t  f ro m zero  a  deca de  a go  to  155  b i l l io n.   T he i r  g lob a l  sha re  o f  h i g h -t ech 
manu fact ur in g  va l ue - add ed we nt  f rom thr ee  perce nt  to  19  perc ent .   Mach i ne  too l  
prod uct ion i s  35  p erc ent  o f  g lo ba l  ma ch in e  too l  pro duc t ion .   M ach ine  to o l s  a re  p ret ty  
in novat ive .   F urt her more ,  c i rc u i t  boa rd  p roduc t ion  i s  31  perc e nt  o f  t hat .   
 Now I  don ' t  re a l ly  ca re  whet her  we ca l l  t h at  i nnovat ive  or  not .   I  ca l l  t ha t  
pret ty  good tec h no lo gy - base d p rod uct ion and  most  o f  t hose  ca ses ,  I  woul d  a ss ume -- I  
don ' t  h ave  a ny  ev i de nce  t hat  t hey 've  i nno vated i n  an  or ig in a l  way  in  any  o f  tho se  a reas -
-  th at  t hey  are  a ble  t o  capt ure  t he  prod uc t ion o f  t ha t ,  wh ic h  i s  an  importa nt  
component .  
 With  reg ar d  to  your  s econd que st io n a bou t  eng in eers ,  I  mea n I  w i l l  admi t  
that  30  ye a rs  ago ,  t h e  Sov iet  U nio n p rod u ced more  e ng inee rs  t han  the  U. S . ,  a nd i t  
d i dn ' t  mea n a nyth in g  beca use  (a )  t hey  wer en' t  very  good;  an d ( b)  t he  Sov ie t  system 
rea l ly  was n' t  de s i gne d to  do  very  muc h i n  th is  sp ace .  
 I  th ink  th at ' s  d i f fere n t  in  Ch in a .   Cert a i n ly ,  not  a l l  t he i r  en gi nee rs  a re  at  
the  same c a l ibe r  o f  o ur  e ng inee rs ,  b ut  t he re  are  a  cou ple  th in g s  I  wou ld  l i ke  to  po in t  
out .   W hen  I 've  ta lke d to  Amer ica n compa nies  reg ar di ng  th is  s u bject ,  they  have  bee n  
somewhat  im press ed with  some of  the  e ng ineer i ng  t a le n t  t hey  get  over  t here .  T hey ' re  
not  a l l  s ub pa r ;  seco n dly ,  the  Ch ines e  are  a lso  work in g  very  har d  to  cont in ue  to  impr ove  
the i r  en gi neer in g  gra dua te  a nd u nde rg rad uate  e du cat io n.  
 So  I  don ' t  t h i nk  we c an a ss ume that  they ' re  go i ng  to  be  l ike  th e  Sov iet  
Unio n,  w hic h  i s  k i n d o f  a  sc lerot i c ,  not -ve ry -good  system.   The y ' re  work in g  har d  to  
improve  t hat .  
 COMMIS SIO NER CLEV ELAND:   An d t he i r  en gi neers  are  e d ucate d here ,  w hi ch  
i s  a  facto r .   T here 's  a  very  good book  out  c a l le d  Sur pa ss i n g  S ha n gha i ,  w hi ch  i s  focuse d 
on ed uc at iona l  sy ste ms,  an d t hey  t r a i n  t h e i r  e ng inee rs  here ,  a nd i t  foc use s  on t he  f act  
that  t hey  go  ba ck  t he re  an d make  a  q ua rte r  o f  t he  sa lary  th at  o ur  e ng inee rs  are  mak in g  
but  e sse nt i a l ly  pro du c in g  j ust  as  we l l .  
 Dr .  B rez ni t z ,  do  you have  a ny  comments  o n the  q uest ion o f  q ua l i ty  o f - -  
 DR.  BRE ZN ITZ:   Yes ,  S ure .   So  f i r s t  o f  a l l ,  w hi l e  I  l i ke  R ic ha rd  F lo r id a ,  I ,  
aga in ,  th in k  th at  he  j ust  doesn ' t  get  i t  wh en i t  gets  to  the  e f fe ct  o f  i nnovat ion,  
economic  g rowth an d  sust a i ned  economic  growth ,  wh ic h  i s  wha t  we care  ab o ut .  
 I  woul d  a lso  s ay  th at  i f  you look  at  t he  ce r ta in  s l i ce  o f  Ch ine se  compan ies ,  I  
ment ione d H uawe i  b efore ,  but  le t ' s  a l so  t a lk  a bout  ZTE ,  Tenc e nt ,  a n d many  ot her  s mal l  
ones ,  you a l rea dy  see  them imp rov in g  t he  prod ucts  a nd comi ng  up w ith  the i r  ow n 
prod uc ts  a nd actu a l ly  be i ng  bette r ,  accor d in g  to  our  compa nies  that  ask  to  remai n  
anonymous ,  at  cu rre nt  ge ner at io n tec hno logy .  
 In  reg ar ds  to  e ng inee rs ,  we  s hou ld  not  be  sur pr ise d.   Remembe r ,  t hey  
bas ica l ly  k i l led  a l l  th e i r  e ng inee rs  a n d sc i ent i s ts  not  so  lo ng a g o - -C ha i rman M ao.   A nd 
what  t hey  man age d t o  do  in  ba s ic a l ly  20  y ears  i s  ut ter ly  imp res s ive  so  we c an jus t  
imagi ne  w hat  t hey  w i l l  do  i n  20  year s ,  eve n i f  they  don 't  impro ve  that  m uch .    
 An d tho se  en gi neer s ,  not  even t hose  t hat  come here ,  are  w i l l in g  a nd 
t ra i ned  to  work  i n  a r eas  whe re  we don 't  t ra i n  t hem anymore ,  l i ke  coa l ,  l i ke  rea l  o l d  
e lect r ic  e ng inee r i ng ,  and  i f  we  wa nt  to  b u i ld  a  smal l  gr i d  or  an  a l ter nat ive  ene rgy  o r  
anyt h i ng  e lse ,  those  eng inee rs  ex is t  in  Ch i na .   They  don 't  e x is t  here .  
 COMMIS SIO NER C LEV ELAND:   I s  t here  anyt h i ng  t hat  e i t her  o f  you cou ld  
sug gest  th at  we  re ad on what  the  na tur e  i s  o f  the  gr ad uate s  f ro m engi neer in g  s choo l s?   
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Have  t here  been  any  s tu dies  done  as  to  w hat  t h i s  cohor t  looks  l ike?  
 DR.  ATK IN SO N:   I  don ' t  h ave  t hat .   Den is  S i mon  may.   You m ig ht  ask  Den is ,  
but  I  don ' t .  
 COMMIS SIO NER CLEV ELAND:   A l l  r ig ht .   Th anks .  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  D 'Amato .  
 COMMIS SIO NER D 'AM ATO:   T han k  you very  much,  Mr.  Ch a i rma n,  an d I  w ant  
to  tha nk  you both for  your  test imony.  
 I t ' s  very  i nte rest i n g  t est imony,  an d i t ' s  i nt erest i ng  to  contem pl ate  the  way  
you're  des cr i b i n g  wh at  mig ht  be ,  i f  not  a  new model ,  the  pa uc i ty  o f  the  o ld  mode l  t o  
re f lec t  wh at  i s  h ap pe ni ng  v i s - a -v i s  ou r  eco nomy an d the  Ch in es e  economy in  t erms  o f  
in novat ion  a nd t he  f r agment at io n o f  t he  g l oba l  pro duct ion cha i n  a nd t he  e f fect  o f  
in novat ion  on t hat  in  that  ju st  beca use  yo u i nvent  somethi ng ,  not  everyth i ng  ha ppy  
occurs  a f te r  t hat  in  t erms  o f  p rod uct io n a nd t he  t ra de  n umbe rs  that  w i l l  a l l  f low f ro m 
that ,  a nd you  won.   S o  t h is  i s  a  new  way  o f  th ink in g,  a  new  model .   I  th ink  i t ' s  very  
importa nt  for  u s  to  u nde rsta nd  th at .  
 The  q uest ion i s  w hat  do  we do  a bout  i t  in  terms  o f  i f  we  c an not  conv i nce  
the  C hi nese  to  c ha n g e  the i r  be hav ior  i n  te rms  o f  the  way  t hat  t hey  h an dle  IP  a nd th e  
forced tech no lo gy  f lo ws  an d merc ant i l i sm across  t he  boar d a s  we 've  see n i t  over  th e  
years?   W hat  i s  i t  t ha t  we  do  now?  
 I  do  note ,  Dr .  A tk i nso n,  t hat  yo u h ave  ta lk ed a bout  t he  need  to ,  q uote ,  
"ba nd toget her ,"  ba n d toget her  w it h  othe r  f ree  na t ion s  to  u se  the  powe r  o f  exc lu s io n 
and  p ress ure  to  comp el  C hi na  to  c ha nge ,  c reate  a  new f ree  t ra d e  zone - - pres uma bly  t he  
Tran s -Pac i f i c  Pa rtne r sh i p  wou ld  be  t hat  ge nre - -a nd  to  us e  cert a in  k in ds  o f  n umber s  a nd 
goa ls  to  compel  t he  C hi nese  to  move  i n  th e  d i rect io n o f  less  m erca nt i l i s t  be hav ior .  
 I  u nde rst an d t hat  a n d i t  sou nds  good to  me,  but   wh at  does  t hat  do  i n  
terms  o f  ou r  commit ments  to  ou r  i nter nat iona l  t r ade  o bl iga t io ns ,  s ta nd ard s ,  t he  r u l es  
o f  the  game,  an d WT O ru les?   Do  we j ust  say  th at  we 're  go i ng  to  have  to  dea l  w i t h  th is  
prob lem as  i t  ex is ts  a nd do  wh atever  we n eed to?  
 A lso ,  D r .  Bre zn i tz ,  yo u ta lk  a bout  the  rea l  cha l le nge  o f  meet i ng  the  
ques t ion  o f  commerc i a l i zat ion o f  the se  var ious  pro duct ion t ech no log ies  a lon g t he  
vert ica l  c ha i n  at  a l l  t hese  s t age s  whe re  t h ey  can be have  i n  a  m erca nt i l i s t  fa sh ion a n d 
gra b t he  market ,  a s  t hey  do  f rom us .  
 The  q uest ion we  hav e ,  o f  cou rse ,  we ' d  l ik e  to  make  some reco mmendat io ns  
what  to  do  a bout  t h i s .  Wh at  i s  i t  tha t  the  nat io na l  po l icy  shou l d  be  g iven t h i s  new 
model  a nd un der sta n di ng  o f  th is  new mod el?  Wha t  i s  i t?   How do  we a ddr ess  i t  pro per ly  
to  defe nd a n d promote  our  nat iona l  i nter ests?  
 DR.  ATK IN SO N:   Wel l ,  tha nk  you ,  Commiss i oner  D ' Amato .  
 I  h ave  a  co up le  o f  t h i ngs .   O ne  i s  I  look  at  th is  esse nt i a l ly  as  a  
monopsoni s t ic  marke t .   T hey  are  so  b ig .   I f  some smal l  co un try  d i d  th is ,  mult in at io n a ls  
would  ba s i c a l ly  j ust  wr i te  t hem of f .  S ay  f i ne ,  you 're  go i ng  to  p l ay  by  t hese  k in ds  o f  
ru le s ,  we  jus t  won 't  i nvest  here .  
 They  ca n ' t  do  t hat  i n  Chi na ,  a nd Ch in a  kno ws i t ,  an d t hey  p lay  o f f  
compan ies  a ga in st  ea ch othe r .   They  p l ay  o f f  cou ntr ies  aga in st  each ot her .  A nd  I  t h i nk  
the  on ly  a nswer  to  monopsony  i s  mono pol y ,  an d w hat  I  mean  b y  that  i s  t hat  i f  we  a n d 
the  E urope an s  a nd t h e  Ja pa nese  co l la borat e  an d say  e nou g h i s  e noug h,  an d you  hea r  
that  f rom Eu ropea n C EOs,  a nd  you hear  th at  f rom Jap ane se  CEO s,  a nd yo u he ar  t hat  
f rom of f i c ia l s  a t  MET I  a nd va r io us  E uro pe ans  w ho  ar e  rea l ly  be g i nn in g  to  get  f rus t ra ted,  
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and  I  wo ul d  ar g ue  we  in  t he  U ni ted Stat es  need to  asse rt  g lob a l  lea ders hi p  a nd  b r i ng  
everybody  to gethe r  t o  c reate  t h i s  new t ra di ng  pre ssu re .  
 One  t h i ng  I  wou ld  do  bes i des  t he  TPP ,  w hic h  we’ve  a dvocate d be fore ,  i s  
bu i l d  a  t ra nsat la nt i c  part ner sh ip  w here  w e rea l ly  b r i ng  the  Eu r opean s  a nd t he  
Amer ica ns  toget her  a nd may be  t he  Commonwealt h  co unt r ie s  to  bas ica l ly  s ay  we ' re  
go in g  to  t ra de  toget h er ,  a nd we 'r e  go i n g  t o  exc lu de  y ou ,  C hi na ,  un less  yo u p art ic i pat e .  
 A  cou ple  ot her  t h in gs  I  wou ld  do  i s  t ry  to  g et  force d J Vs  in  the  WTO,  a nd 
there  i s  rea l ly  no  rea son why  we sho ul d  a l low force d J Vs  to  t he  extent  we  do .   Every  
count ry  h as  some l imitat io n ca rve -o ut  o f  a reas  w here  yo u h ave  to  do  J Vs ,  l i ke  i n  
cu l t ur a l  in du str ies  or  th i ng s  l ike  t hat ,  b ut  the  exte nt  o f  t he  Ch i nese  JV  req ui rements ,  to  
me,  are  out s i de  t he  b oun ds  o f  t ra de ,  a n d t hey ' re  not  act io na ble ,  an d I  th in k  we s houl d  
be  p us hi ng  for  t hem to  just  say  you  ca n' t  do  th at .  
 An d,  l as t ly ,  a n  idea  t hat 's  a  l i t t le  b i t  outs i de  the  box ,  b ut  I ' l l  t h row i t  out  
there ,   i s  I  t h i nk  we s houl d  beg in  to  th ink  about  re form in g ou r  ant i t r ust  r u les  ak in  t o  
what  we d i d  i n  '84  w here  we ha d t he  Co l l abora t ive  R&D Act ,  w hic h  was  a n  a nt i t ru st  
exempt ion fo r  pre -co mpet i t ive  R&D.   
 I  th ink  wha t  we n eed i s  a n  a nt i t r ust  exemp t ion fo r  U .S .  compa ni es ,  a nd 
idea l ly  Eu ropea n a nd  Ja pan ese  compa ni es ,  to  have  a  co l l abor at i on or ,  i f  you w i l l ,  
consort ia  a rou nd t ec h t r ans fer  to  Ch in a .   What  C hi na  does  i s  t hey  p lay  o f f  com pa ni es  
aga in st  eac h ot her .   We see  th at  now wit h  Boe i ng  an d Ai r b us ,  you know.   You g ive  us  
your  tec hno lo gy ,  you  g ive  us  a  l i t t le  more ,  you get  more  o f  the  market .  
 Ne i t her  A i rb us  nor  B oe ing  wan t  to  do  t ha t ,  an d i f  t hey  co ul d  b and  toget her  
and  say  here 's  w h at  we 're  go i ng  to  do ,  a n d on ly  th at  muc h,  I  t h i nk  t hen t hey  wou ld  have  
more  levera ge  over  t hese  C hi nese  dema nd s .  
 COMMIS SIO NER D 'AM ATO:   T han k  you .  
 DR.  BRE ZN ITZ:   We l l ,  I  woul d  w ish  you l uck  to  get  t he  EU to  do  a nyth in g,  
but  I  t h i nk  t here 's  a  l o t  that  we  ca n do .   I f  we  rea l i ze  the  f r agm entat ion o f  pro duc t io n,  
we  shou ld  a l so  s ta rt  to  rea l i ze  th at  we  no  longe r  ta lk  a bout  the  company .   So  you ta l k  
about  A pp le  a nd eve r yth i ng ,  a nd eve rybod y  th i nks  i t ' s  A p ple ,  b ut  i f  you look  at  how 
they  act ua l ly  ma na ge  to  prod u ce ,  i nc l u di n g  the  i nnovat ion t hat  goes  to  a n  iP ad,  an d 
make  the  prod uct ,  you' re  ta lk i ng  abo ut  t h e  whole  network  o f  c ompanie s .  
 What  we shou l d  s ta rt  to  th i nk ,  the refore ,  i s  what  k i nd o f  netwo rks  o f  
compan ies  i n  t he  U .S .  ca n prod uce  grea t  i nnovat ions ,  b ut  a l so  good jo bs ,  to  a  vast ly  
lar ger  deg ree  t ha n w hat  we have  now,  a n d i t ' s  not  rocke t  sc ie nce .   I  mea n t he  C hi n ese  
have  immed iate ly  rea l i zed t hat  we  h ave  a  l o t  o f  s tar t - ups  i n  so l ar  p ane ls ,  an d yet  
nobody  here  i s  w i l l i n g  to  p rod uce  prod uct ion f ac i l i t ies ,  an d t he y  gra bb ed i t ,  an d i t ' s  a  
c las s ic  ma rket  f a i lu re ,  where  for  pr ivate  c ompanie s  i t  does n' t  make  sense .  T he  f in a nc i a l  
system in  the  Un i ted  States  i s  not  bu i l t  an ymore  or  any  long er  to  do  th at ,  a n d the se  are  
areas  w here  we s houl d  th in k  a bout  i t ,  e spe c ia l ly  s ince  many  o f  t hose  f ac i l i t ies  a re  
c r i t i ca l  for  o ur  secu r i t ies .  
 COMMIS SIO NER D 'AM ATO:   T han k  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   Ch a i rma n Shea .  
 CHA IRMA N SHE A:   T h ank  you .   T ha nk  you ,  both,  for  be i ng  he re .   I  re a l ly  
enjoyed yo ur  te st imo ny.  
 I  th ink  i n  ou r  201 0  re port ,  we  d i d  recommend an ant i t r ust  exe mpt ion for  
co l la borat ive  e f forts  to  respo nd to  force d tech no logy  t ra nsfe rs  so  I  t h i nk  we ' re  on th e  
same wave le ngt h  t he re .  
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 Everybody  loves  i nno vat ion .   Amer ica ns  ar e  known for  i n novat i on.   We 
ce leb rate  Steve  Jobs .   We ce le bra te  F aceb ook  and Ap pl e  a nd T wit ter ,  Grou pon .  At  l east  
my  wi fe  loves  G rou pon.   But  do  we p l ace  t oo  much emp has is  on  in novat io n,  on  nove l  
break thro ug h in novat ion a s  a  job  c reat i n g  eng ine?   Do  po l i cymakers  i n  t he  U ni te d St ates  
p la ce  too  muc h emph as is  o n t hat?  
 An d cou ld  yo u de scr i be  for  me --we hea rd some great  test imony  a  cou ple  
years  a go  f rom a  g uy  named W i l ly  S h i h  up at  Ha rvar d  B us ine ss  S choo l .   I  t h i nk  An dy  
Grove  ha s  wr i t ten  ab out  th is  as  wel l ,  t hat  there  i s  a  lo t  o f  in no vat ion arou nd  the  
manu fac t ur in g  p roce ss ,  a nd  whe n you los e  manu fact ur in g,  yo u  lose  t he  op portu ni ty  to  
in novate .   Perh aps  i t ' s  the  secon d - gene rat ion process ,  i ncreme nta l  i nnovat ion,  Dr .  
Brez ni t z ,  th at  you re f erred  to .  
 So  he lp  me un ders ta nd t hat .   I s  t here  a  lo t  o f  i nnovat ion a rou n d the  
manu fact ur in g  p roce ss ,  t hat  w hen  we lose  p iece s  o f  ma nu fact u r in g,  we 're  a l so  los in g  
the  op port un i ty  to  i n novate?  
 DR.  BRE ZN ITZ:   So  le t  me just  take  you  ba c k  in  Amer i can  h is tory .   He nry  
Ford  inve nte d the  Model  T .   I f  we  s top in n ovat ion i n  t he  c ar  in d ustry  at  t he  Mode l  T ,  I 'm  
sure  tha t  Amer ica  wo ul dn ' t  be  wh at  i t  i s  t oday ,  a n d your  w i fe  would  not  be  t hat  ha ppy  
with  t he  c ar  s he  wou l d  b uy .  
 So  many  o f  t he  in du s tr ies  w here  we do n't  even th ink  th at  t here 's  
in novat ion ,  l i ke  c ars ,  we  sort  o f  t ake  i t  for ,  we  ass ume,  t here 's  consta nt  in novat io n a l l  
the  t ime both i n  the  car ,  mate r i a l  s c ie nce ,  ICT .   T hose  ar e  en gi n e  tech no log ies .   A nd  
those  a re  i nnovat ion s  tha t  at  t he  e nd  o f  t he  d ay  make  t he  g rea test  imp act  o n econo mic  
growth .  
 I t ' s  not  t he  fact  t ha t  we  inve nt  t h e  i nter na l  combu st io n en gi ne .   I t  i s  
actu a l ly  how we mak e  i t  i nto  work ,  i nto  s omethin g  t hat  peop le  wi l l  b uy ,  use  to  prod uce  
other  s t uf f ,  an d p ref erab ly  more  re l ia b l e ,  bet ter  an d c hea per ,  consta nt ly .  
 We use d to  be  rea l ly ,  rea l ly  goo d i n  t hat .  As  a  mat ter  o f  fact ,  we  use d to  
exce l  i n  t hat ,  a nd we tau ght  the  Ja pa nese  how to  exce l  in  th at  a f ter  Wo r l d  War  I I .   S o ,  
no ,  th e  p roblem is  not  that  we  are  ce le br a t in g  nove l  p rod uct  i n novat ion  too  much ,  b ut  
we  somehow ass ume that  we 're  s t i l l  in  a  w or ld  w here  i f  yo u i nn o vate ,  a l l  t he  res t  wi l l  
hap pe n wit h i n  you r  b orders ,  a nd th is  i s  j u st  not  t rue  any  lon ge r .  
 An d wh at  we don 't  h ave  that  muc h a nymore  i s  a  syst em that  a l lows  us  to  
gra b at  lea st  a  bet te r  sha re  o f  t hose  a ct iv i t ies .   We wi l l  never  g a in  everyth in g  a nymore ,  
nor  s hou ld  we hope  t o ,  but  cert a i n ly  we  c an do  a  lo t  bet te r ,  an d I  th ink  t ha t  i t ' s  a  
worry in g  s ig n  w hen I  look  at  optoe lect ro ni cs ,  for  examp le ,  an d I  look  at  t he  most  
adva nced  des ig n  o f  optoe lect roni cs ,  an d I  f in d  ou t  th at  some co mpan ies  a re  dumb in g  up 
the i r  c h i ps  i n  or der  t o  prod uce  t hem i n  C h ina  bec aus e  they  ca n not  b ui ld  a  p rod uct ion 
fac i l i ty  in  the  U. S . ,  a nd t hat 's  somethi n g  we shou ld  th ink  abo u t ;  how ca n we f ix  t ha t?  
 An d I  wo ul d  a lso  say  that  we  pro ba bly  s ho ul d  be  s l ig ht ly  tou gh er  wit h  C hi na  
with  or  wi t hou t  t he  E U on wh ic h  I  hope  ne ver  to  de pen d upon .  
 [Lau g hter . ]  
 CHA IRMA N SHE A:   Mr .  Atk in son .  
 DR.  ATK IN SO N:   Wel l ,  Danny  I  t h i nk  s a i d  i t  a l l ,  b ut  I  th i nk  one  co mponent - - I  
would  ag ree  wit h  h im .   I t ' s  not  l i ke  we 're  d o ing  too  much sc ie nc e -ba sed in novat ion,  but  
i f  you th ink  abo ut  wh at  i s  the  rea l  s t re n gt h  o f  t he  U .S .  sys tem,  i t ' s  sc ience -b ase d 
in novat ion .   Look  at  t he  s t ren gth  o f  t he  Ge rman sy stem.   I t ' s  e n gi neer in g - base d 
in novat ion .  T he  Ge rmans  have  s i gn i f i ca nt ly  outpe rformed  us  i n  manu fact ur in g  i n  te r ms  
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of  va lu e -a dd ed growt h,  jo bs ,  an d g lob a l  t r ade .     
 Why  h ave  they  done  that?   Beca use  t hey  e ssent ia l ly  have  a  ve ry  deep  
eng inee r i ng  cu l tu re .   They  p rod uce  more  e ng inee rs  a s  a  sha re .   They  h ave  the  system  of  
Fra un hofe r  I nst i tut es .   T hey  do  won der fu l  app ren t ice sh ip  pro gr ams so  they  t ra in  f ro nt -
l in e  worker s  i n  dee p tech nica l  sk i l l s .  
 I  woul d  a rg ue  t hat  o u r  ch a l len ge ,  w hat  we need to  do  as  a  co unt ry ,  i s  rea l ly  
bu i l d  b ack  up o ur  e ng ineer i ng  c u l tu re  as  a  count ry ,  a nd  th at  me ans  spec i f i c  po l ic ies  
arou nd --we have  a  ne w report  th at  wi l l  be  coming o ut  i n  a bou t  a  month or  so  on U . S .  
manu fact ur in g  s t rate gy ,  a nd  one  idea  we have  i n  t here  i s  to  ha ve  a  ch a l l en ge  g ra nt  
prog ram to  cre ate  15  or  so  n at ion a l  ma n uf actu r i ng  u nivers i t ies ,  not  th at  t hey  wou ld n' t  
cont i nue  to  teac h E n gl i sh  o r  a nyth in g,  bu t  they  re a l ly ,  re a l ly  fo cus  we l l  o n  
manu fact ur in g.  
 They  wou ld  t ra in  ma n ufac t u r i ng  e n gi neers  who  coul d  go  out  an d  work  wel l  
w i th  in du stry ;  t hey 'd  work  co l l abor at ive ly  wi th  in du stry .   We don't  rea l ly  do  th at  ver y  
systemica l ly ,  an d t he  German s  do .  
 CHA IRMA N SHE A:   T h ank  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  S la ne .  
 COMMIS SIO N ER SLA N E:   Tha nk  you .   Great ,  grea t  test imony.  
 I  u sed to  der ive  a  lo t  o f  comfort  by  rea di n g  economis ts  here  w ho  say  t hat  
the  C hi nese  c an not  i nnovate ,  a nd t here fo re  they  w i l l  re ach a  w al l ,  a nd t he i r  GDP a n d 
the i r  s ta n dar d o f  l i v i ng  w i l l  j ust  s top a t  th at  p o i nt .  
 An d as  you h ave  de sc r ibe d to day ,  i t ' s  a  lo t  more  compl ic ated  th an t hat ,  a nd 
rea l ly  i f  I  ha d a  cho i c e  betwee n i nnovat in g  somethi ng  or  tak in g  that  in novat io n a nd  
modi fy i ng  i t ,  I 'm  muc h bet ter  o f f  modi fy i n g  i t ,  es pec i a l ly  i f  I  c a n  s tea l  i t  o r  i f  I  ca n,  i f  I  
have  no  impe dimen ts  to  modi fy i n g  i t .  
 An d I  th ink  i t ' s  somet hi ng  t hat  we  nee d to  br i n g  to  the  at te nt io n o f  t he  
Amer ica n pu bl ic ,  an d  certa in ly  o f  Co ng res s ,  be cau se  whe n you  look  at  t he  C hi nese  
cu l t ure  an d t he i r  ed u cat ion  an d t he  SOEs  and  cre at ive  dest ruct ion a nd  a l l  t hese  i ss u es ,  
they  ca n i n novate ,  a n d i t  may  take  t hem 2 0  or  30  years  to  over come a l l  o f  these  th i ngs ,  
but  tha t  does n ' t  s to p  them from destroy in g  u s  economic a l ly .  
 An d th e  th ru st  o f  my  ques t ion - -  Commiss io ner  D 'Amato  has  a l re ady  a sked 
i t - - i s  how do  we s top  th i s  f rom ha ppe ni ng ?   But  I  t h i nk  you bot h h ave  rea l ly  an swer ed 
that ,  a nd t he  t h i ng  th at  worr ies  me i s  th at  they  ar e  comin g,  t he y ' re  comi ng here ,  a n d 
they ' re  go in g  to  ope n  up the i r  factor ies  he re  i n  the  Un i te d St at es ,  a nd so  we've  s pe nt  a  
fortu ne  on do i ng  a l l  t he  R&D,  a n d now t he y  are  tak i ng  t hat  an d modi fy i ng  i t .   So  t he  
ho le  j ust  gets  dee per .  
 DR.  ATK IN SO N:   I  wou ld  agre e  wit h  t hat ,  a nd I  t h i nk - - th is  i s  o ne  o f  those  
prob lems whe re  I  th i nk  t he  p roblem is  not  so  much w it h  the - - I ' m agree in g  w it h  you ,  by  
the  way ,  not  so  m uch  the  prob lem of  t he  A mer ica n p ub l i c  not  u nde rsta nd i ng .   I t ' s  re a l ly  
the  Was hi n gton e l i te s ,  I  t h ink ,  th at  a re  t h e  prob lem.   I  t h i nk  t h ere  are  w ay  too  many  
who have  t h is  i n here nt ly  deep ly - he l d  v iew  that  we  j ust  don 't  h a ve  to  w orry  bec au se  the  
Chi nese  can ' t  in novat e  or ,  as  yo u sa i d ,  t he  new t heory  th at 's  popu lar  i n  Was hi ng ton 
now is  t hey ' re  go i ng  to  h i t  t he  wa l l  for  a  v ar iety  o f  rea sons .   Ju st  le t ' s  s i t  back ,  re lax ,  
they ' re  go in g  to  h i t  t he  wal l ,  an d t hey ' l l  c o l la pse .   We' l l  a l l  be  f ine .  
 An d th ey  wi l l  h i t  t he  wal l  eve nt ua l ly .   The y  wi l l  h i t  t he  wal l  es s ent i a l ly  
when t hey  get  to  t he  s tage  o f  J ap an ,  wh ich  i s  lo ng  t ime f rom no w.   So  Ja pa n h as  h i t  t he  
wal l  in  some sen se .   J apa n' s  p rod uct iv i ty  i s  not - -act ua l ly ,  be l iev e  i t  o r  not ,  t he i r  
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prod uct iv i ty  a ctu a l ly  was  h ig her  th is  deca de  th an  U. S .  p rodu ct i v i ty .   Very  inte rest in g  
fact  t hat  ve ry  few pe ople  k now.    
 But  Ja pa n rea l ly  ha s  s ort  o f  h i t  t he  wa l l  o n  be i ng  an  expor t - l ed  economy.   
They  do n't  h ave  h ig h  leve ls  o f  domest i c  i n novat ion .   But  yo u ca n go  a  lon g,  lon g  t ime 
before  yo u get  to  th a t  wal l ,  a nd  I  t h i nk  t h e  Ch inese  ca n go  40  or  50  years  before  th ey  
get  to  t hat  wa l l ,  a nd in  t he  proces s ,  a s  you sa id ,  I  th ink  do  a  lo t  o f  dama ge .  
 I  th ink  the  other  b ig  mistake  a  lo t  o f  peop le  i n  Was hi n gton  mak e  i s  t hey  
have  t h is  v iew t hat  in te l lect ua l  p rope rty  t h eft  a nd a  weak  IP  sys tem,  whic h  t he  C hi ne se  
certa in ly  h ave ,  i s  det r iment a l  for  i nnovat i on.   I  t h i nk  t hat 's  t ru e ,  b ut  i t ' s  rea l ly  o nly  t rue  
when yo u get  to  a  ce rta i n  po in t .   W he n you s tea l  e nou gh an d  t hen yo u get  a  lo t ,  t h eft  i s  
a  good s t ra tegy .   I t ' s  on ly  whe n you  get  to  a  cert a i n  po int  i n  your  deve lopme nt  t hat  
theft  becomes  a  su bo pt ima l  s t rate gy ,  a nd  then yo u wa nt  to  pro tect  bec au se  you 've  g ot  
a  lo t  o f  IP  th at  you c an gene rate  yo urse l f .   The n you wa nt  a  p r otect ion sy stem.  
 So  I  t h i nk  in  t he  lon g ru n or  maybe  even t h e  medium ru n,  t he  C h inese  weak  
IP  system i s  a  detr iment  to  t hem,  b ut  in  t he  s hort - ru n,  I  t h i nk  i t  works  qu i te  we l l  for  
them.   T hey  a re  g a i n i ng .  
 One  o f  t he  t h i ng s  th e  Chi nese  nee d to  do - - I  mean in  the i r  goa l s ,  the i r  
who le  p la n,  t hat  to  me i s  a bout  a  40  or  50  year  p la n  i f  you we re  to  do  i t  sort  o f  
nat ura l ly .   In  o t her  w ords ,  yo u b ui ld  u p yo ur  c ap ab i l i t ies  i n  you r  f i rms;  you gra d uate  
more  eng inee rs ;  you bu i l d  be t ter  un ivers i t ies .   Th at ' s  a  40  or  50  year  process  to  get  t o  
the  go a l  t hey  wa nt .  
 They  wa nt  to  s hr ink  t hat  to  abou t  ten  to  1 5  years .   The  only  w a y  to  do  th at  
i s  to  take  other  peo p le 's  tech no lo gy  a nd i ncorpo rate  an d i nte g rate  i t  i nto  wh at  t hey ' re  
do in g,  an d t hat 's  e ss ent i a l ly  w hat  they ' r e  p la n ni ng,  wha t  the i r  who le  s t rate gy  i s  a l l  
about .  
 DR.  BRE ZN ITZ:   I  w i l l  just  say  t hat  i f  the  C hi nese  a ctu a l ly  move  
manu fact ur in g  he re ,  at  lea st  t hey  wi l l  s av e  us  f rom ours e lves ,  but  I  wou ld  say  t hat ,  
f i r s t ,  w i th  h i t t i ng  t he  wal l ,  th e  same t h i ng  was  sa id  abo ut  Sout h  Korea,  a n d l ast  t hat  I 've  
checke d,  Sout h Korea  i s  s t i l l  go in g  s t ron g.   So  I  don ' t  ex pect  eve ryone  to  h i t  t he  s ame 
wal l  t hat  J ap an h i t .  
 We a lso  were  b as ic a l l y  wi th  Ch in a  a nd Sou th Korea  i n  the  la st  c entu ry ,  a n d 
we d i d  q u i te  wel l  for  a  h un dre d yea rs .   So  we shou ld  not  r e ly  o n C hi na  fa i l i ng .    
 I 'm  not  su re  t hat  Ch i na  a s  a  s tate  has  th is  gra n d s t rate gy  whe r e  they  
actu a l ly  u nde rsta n d everyth i ng  th at  t hey ' re  do i n g  bec au se  t he  fa i lu res  o f  t he  ce nt ra l  
governmen t  are  u nbe l ieva ble .   B ut  t hey  ha ve - - (a )  they  have  goa ls ;  ( b)  t hey  h ave  the  wi l l  
and  the  power  to  go  and  do  somet hi ng  ab out  those  goa ls .   The y  have  ext remely  ca p able  
o f f i c ia l s  i n  t he  p rov in c ia l  an d tow nsh i ps ,  w hic h  a re  do in g  everyt h i ng  in  the i r  power  t o  
make  th i s  system wor k ,  somet imes  a ga ins t  th e  wi shes  o f  t he  ce n tra l  gover nment ,  an d  
we don 't  have  t hat  m uch .  
 An d we re ly  on t h i n g s  to  somehow h ap pen .   I  th ink  i t  i s  t ime th at  we  wake  
up an d smel l  t he  j as mine  or  t he  g i nge r  or  whatever  you wa nt  t o  ca l l  i t  beca use  i t ' s  
coming .  
 HEAR IN G CO -C HA IR  G OODWI N:   Commiss io ner  Re in sch .  
 V ICE  CH AI RMAN  REI N SCH:   Th ank  yo u.  
 I 'm  sor ry  to  h ave  mis sed you r  test imony  s o  I  hop e  I 'm not  go i n g  over  o l d  
grou nd ,  b ut ,  Dr .  Bre z ni t z ,  I  wa nted  to  ask  both  o f  yo u to  e l abor ate  on a  cou ple  o f  
comments  you made  and  res pon ses  a bout  f in an c i ng  an d t he  d i f f i cu l ty  o f  ob ta i n i n g  
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f in an c i ng  in  v ar io us  p arts  o f  the  proce ss .  
 We seem,  I  wo ul d  hy pothes ize  th at  we  se em to  do  a  p ret ty  good job at  
bas ic  re sear ch,  b ut  t here  a re ,  in  my  v iew anyway,  ga ps  beyon d  that .   Co ul d  you ,  eac h o f  
you,  ta lk  a  l i t t le  b i t  a bout  w here  t hose  ga ps  a re  a nd  wha t  the  f a i l ure s  are  i n  the  p r i vate  
ventu re  ca pi t a l  ma rk et  that  we  nee d to  t a ck le?  
 DR.  BRE ZN ITZ:   So  I  t h i nk  we ' re  best  an d s t i l l  the  bes t  i n  b as i c  r esearc h.   
We are  s t i l l  a l so ,  an d  we shou l d  g ive  th at  to  ourse lv es ,  t he  bes t  p l ace  i n  t he  wor ld  i f  
you have  an ide a  a nd  you wan t  to  make  i t  into  a  new pro duct  or  a  new serv ice .   The  
second ,  a nd by  far  se cond,  i s  I s rae l ,  wh ic h  I  j ust  v i s i te d,  an d he re  you sort  o f  e nd .  
 What  we are  not  goo d at  i s  o nce  a ny  o f  t h ose  ide as  a ctu a l ly  i nvo lve  
prod uct ion,  ma n ufac t ur i n g  or  even  test in g  o f  pro duct ion ,  wh ich  costs  a  lo t  o f  money ,  
t ies  up f i na nce  fo r  many  yea rs .   I t ' s  asset  heavy ,  a n d i t ' s  ba s ic a l ly  a ga in st  everyt h i ng  
that  VCs  w ant  bec au s e  VCs  at  t he  en d o f  t he  d ay  wa nt  to  mai nt a in  the i r  rea l  b us i nes s  
model ,  wh ic h  i s  to  b u y  chea p a nd  se l l  h i gh ,  pre fer ab ly  wit h i n  t wo  years .  
 There fore ,  a ny  bu s i n ess  p la n  t hat  i s  ac tu a l ly  lo ng -term,  so  c le a n tec h,  to  
some degree ,  b io ,  o r  invo lve d p rod uc t io n,  whic h  i s  h u ndr eds  o r  maybe  b i l l ion s  o f  
do l l ars ,  you s hou ld  n ot  expect  VCs  to  do  t hat .    
 The  othe r  p rob lem is  that  we  no  lo nge r  h a ve  vehic les ,  f i na nc i a l  vehic les ,  
that  k now how to  do  that .   So  anot her  th i ng  t hat  Germa ny  h as ,  an d we u sed  to  have ,  
any  o f  yo u remember  i f  you  ha d a  V isa  c ar d  many  ye ars  ago ,  i t  was  C hemica l  Ba nk ,  n ow 
i t ' s  C hase  Ban k .   I t  w as  ca l le d  C hemica l  B a nk  for  a  re ason:  they  were  i n  the  chemi ca l  
in dus try .    
 Germany  s t i l l  has  the m.   Even I ta ly  h as  s p ec i f i c  b ank s  for  spe c i f i c  
in dus tr i e s .   We do n't  have  a ny  f in an c ia l  v ehic les ,  o rga n iza t ion s ,  wh atever  you w ant  to  
ca l l  them,  tha t  know how to  i nvest  i n  prod uct io n,  t he  bus in ess  model  i s  i nvestment  i n  
prod uct ion .   Part ly ,  i t ' s  a l so  beca use  o f  h ow we ince nt iv i ze  f i n ance .   A n d we a re  go od --
i t  a l lows  us  to  become the  best  in  VCs .   VC s  d i d  not  emerge  f ro m error .   They  emer g ed 
f rom reg ul at io ns ,  spe c i f i c  re gu lat ions  w hi c h  we en acte d.  
 We shou ld  maybe  t h i nk  a bout  how to  i nce nt iv i ze  f i na nce  to  i nv est  i n  
prod uct ion in  t he  U . S .  bec au se  t he  same f i nan c i a l  inst i t ut io ns  a re  act ua l ly  invest in g  a  
lo t  i n  p rod uct io n f ac i l i t i es ,  jus t  outs id e  th e  U. S .  
 V ICE  CH AI RMAN  REI N SCH:   Rob .  
 DR.  ATK IN SO N:   So  I  t h i nk  one  he l pf u l  sort  o f  menta l  ima ge  to  t h i nk  a bout  
the  U .S .  economy i s  i t ' s  a  box .   I t ' s  mov in g  a lon g on a  t i me sca l e ,  an d on  the  f ro nt  e nd,  
we 're  ad di ng  new t h i ng  to  t he  f ront  a l l  t h e  t ime -- new in novat i ons ,  new p rod ucts ,  n ew 
serv ices ,  new  b us i nes s  models ,  a nd o n the  back  e n d we' re  los in g  s tu f f .   Th is  i s  so rt  o f  
the  o l d  re g io na l  theo ry  o f  p rod uct  cyc le  t h eory ,  th at  we  i n novat e ,  an d t hen  as  t h i n gs  
get  mat ure ,  they  s he d a nd t hey  go  to  low cost  reg ion s .  
 What  t he  C hi nese  are  do i ng — the re  ar e  a  c ouple  o f  t h i ngs .   T he y ' re  t ry i ng  
to  get  on the  f ron t  o f  that ,  b ut  t hey ' re  a l s o  t ry in g  to  s pee d u p the  s hed di n g,  i f  you can,  
as  fa st  a s  pos s i b le .   S o  we need to  s low down th at  back -en d los s  to  some extent .   I  
mean the re 's  ce rta i n  s tuf f  we 're  j ust  go i n g  to  lose  be ca use  we s houl d n' t  be  do i ng  i t ,  
l i ke  T -s h i r t  p rod uct io n.  
 But  t he  oth er  t h i ng  w e need  to  do  i s  we  ne ed to  s peed u p th at  f ront -e n d 
process .   So  th is  goes  to ,  Ch a i rman Re in sc h,  you r  po int .   We do n't  do  a nywhe re  near  as  
good a  job  a s  we  s ho ul d.   I f  you look  a t  ve ntu re  ca pi ta l  fu n di ng ,  we  i nvest  es sent ia l l y - -
before  t he  recess ion - -abo ut  tw ice  as  muc h  VC i nvestme nt  as  we  d i d  i n  t he  mi d -1990s .   
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But  we have  ha l f  a s  much in  w hat 's  ca l led  zero  a n d f i r s t -s t age  dea l s .  
 So  i t ' s  re a l ly  de c l i ne d  by  75  pe rcen t  whe n you th ink  abo ut  i t .   I n  o the r  
words ,  VC  comp an ies  have  moved up in to  later  s ta ge  dea l s .   Th ey 've  moved u p i nto  
b i gge r  de a ls .   So  we don 't  do  as  good a  job  on t he  ea r ly  s ta ge  VC f in anc in g  a s  we  us ed 
to .  
 The  seco nd pro blem we have  i s  we  have  v ast  var iat ion in  o ur  a b i l i ty  o f  
un ivers i t ies  a nd fede ra l  la borator ies  to  be  tech no log ica l  commerc ia l i zer s .   We 've  got  
some rea l ly  g reat  ins t i tut ions ,  l i ke  C a l te c h,  MIT ,  S tan for d,  but  there  are  a  lo t  o f  o t h er  
inst i t ut io ns  t hat  have  s t ron g ca pa bi l i t ies  a nd we ak  pe rforma nce .  
 An d we do n' t  h ave  a  system tha t  rewa rd s  them or  pe na l i zes  t h em.   You j ust  
keep ge t t i ng  money  n o  matter  wh at ,  a n d I  th i nk  w hat  we need  t o  do  i s  pu t  i n  p lace  a  
rea l  system of  i nce nt ives  so  t hat  we  l ive  u p to  our  rea l  per form ance  c ap ab i l i ty ,  w hic h  I  
th i nk  we 're  not  l i v i ng  up to  r i gh t  now .  
 V ICE  CH AI RMAN  REI N SCH:   Th ank  yo u.  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  B art ho lomew.  
 COMMIS SIO NER BART HOLOMEW:   T han ks  v ery  much ,  a nd  th ank  you both ,  
gent lemen .   T h is  i s  v ery  i nterest i ng  te st i mony.  
 I  wa nt  to  ex plore  a  l i t t le  b i t ,  tho ug h,  t he  t ens io n be tween in no vat ion an d 
jobs  beca use  we have  a  ten de ncy  to  ta lk  a bout  in novat io n as  i n vent i on  an d lo ts  o f  jobs  
are  go in g  to  f low f ro m i t ,  b ut  i f  you  look  at  i nnovat ion w ith in  the  man uf act ur i n g  se ctor ,  
c reat in g  e f f i c ien c ies ,  I 'm  t h i nk i n g  a bout  r obot ics  in  pa rt i cu lar ,  you lose  jobs .   You  d on't  
ga i n  jo bs .  
 An d I 'm j ust  t ry i ng  to  th i nk  a bou t  wh at  th a t  means  in  Ch in a ,  for  example ,  
as  i t  t r ie s  to  move  up  the  va lue -a dde d c ha i n .   Ch in a  h as  a n  e nor mous  pop ul at io n.   
Gra nted the re  are  so me demogra ph ic  c ha nges  a nd some tens ions  t hat  are  go i ng  to  b e  
hap pe ni ng  fa i r ly  q uic k ly .   But  i f  yo u move  up t hat  va l ue - ad ded  cha in  in  a  way  t hat  i s  
compet i t ive ,  i t  mea n s  you nee d to  be  a ble  to  do  more  wit h  le ss .   A nd  how is  t hat  go i ng  
to  work?    
 DR.  ATK IN SO N:   T han k  you for  ask i n g  th at  beca use  t hat 's  a  q ues t ion we 
have  t hou ght  a  lo t  ab out  a nd w r i t te n a  lo t  about ,  a nd I  j ust  wou ld  s ay  I  th ink  the re  i s  a  
fa i r ly  broa d - base d mi sun der sta nd in g  o f  t h i s  key  po i nt .  
 F i r s t  o f  a l l ,  a t  the  ma cro  leve l ,  the  ev ide nc e  i s  very ,  very  c lear ,  a t  lea st  i n  
deve lope d co unt r ies ,  the  ev i de nce  i s  c rys t a l  c lear  tha t  h ig h  r at es  o f  p rod uct iv i ty  at  the  
economy -wide  leve l  a re  pos i t ive ly  assoc iat ed wit h  lowe r  ra tes  o f  u nemployment .  
 So  i f  yo u t h i nk  a bout  the  U .S . ,  we  ha d low rates  o f  p rodu ct iv i ty  growth  i n  
the  '70s  a nd '80s  an d  h i gh  u nemployment ,  an d i t  switc he d i n  '9 5 .   Now,  the  reces s io n,  
i t ' s  a  l i t t le  d i f fere nt .   So  the  ev ide nce  i s  v ery ,  very  c lear .   W hat  you ca n h ave  i s  you can 
have  h i gh  rates  o f  p r oduct iv i ty  in  some in dus tr ie s  a nd job loss  there ,  ag r ic u l tu re  be i ng  a  
great  examp le  o f  t hat .  
 But  t here  i s  a  rece nt  s tu dy  by  W i l l iam Nor dha us  at  Y a le ,  w hi ch  w e have  
c i ted ,  a nd I  c an get  i t  for  you .   Nord ha us  l ooked at  t he  re lat ion shi p  between  
prod uct iv i ty  in  U. S .  manu fact ur in g  a nd  outp ut  growt h,  jo b  g rowth,  a n d he  fou nd  th at  
they  were  act ua l ly  po s i t ive ly  corre late d t h roug h,  up  to  2002 ,  I  be l ieve ,  a nd Brook i n gs  
recent ly  d id  a  s t u dy  t hat  exte n ded tha t  ou t  la te r ,  a n d they  fou n d s t i l l  the re  was  a  
pos i t ive  corre lat ion .  
 I  th ink  for  Ch in a ,  to  me,  the  major  mista k e  Ch ina  i s  ma k i ng,  an d i f  I  coul d - -
I 've  s a i d  t h is  to  Ch in ese  o f f i c ia l s  ma ny ,  m any  t imes;  they  look  at  me l i ke  I 'm  cra zy - - the  
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major  mista ke  the  Ch inese  are  mak i ng  i s  t hey  are  t ry i n g  to  g row the i r  economy t hro ug h 
a  very  smal l  s l i ce  o f  mov ing  up t he  va lue  cha in  in  a  very  sma l l  numbe r  o f  in du str ies .  
 So  i f  they  ach ieve  t h e i r  goa ls  o f  t he  s t r at eg ic  an d emer g i ng  in du s tr ie s ,  
we 've  est imated t ha t  what  t hey  get  i s  14  months  o f  e conomic  growth .  In  ot her  wor ds ,  
they 've  ad ded --e sse n t ia l ly  take  14  months  o f  economic  growt h,  throw t hat  o n over  t he  
next  20 ,  next  te n  yea rs ,  t hat 's  a l l  they 've  gotten .  
 An d wh at  t he  C hi nes e  don 't  wa nt  to  do ,  a nd t he  Ja pa nese  don ' t  want  to  do  
th is  e i t her ,  the  w ay  y ou grow an e conomy i s  t hrou gh  b road -b as ed p rod uct iv i ty  ac ros s  a l l  
o f  your  in du str ies ,  an d i f  you go  to - -yo u've  been  to  Ch in a - -you s ee  th i s - -you see  i t  w i th  
your  own eyes - - the  v ast  overman ni n g  a nd vast  i nef f ic ienc ies  in  many ,  many  Ch ine se  
sectors ,  ba nk i n g  be in g  a  grea t  examp le ,  re ta i l ,  t r ade ,  gover nme nt  se rv ices .   T hat 's  h ow 
the  C hi nese  are  go i n g  to  get  r i ch .  
 An d wh at  t hey  do n't  un ders tan d or  may be  don 't  be l ieve  i s  tha t  somehow i f  
they  do  t hat ,  t hey ' l l  say  we ' re  not  go i ng  t o  c reate  e nou gh jobs ,  an d a t  the  macro  le ve l ,  
ev ide nce  j ust  s imp ly  d is pu tes  t hat .   You  c an c reate  a  lo t  o f  job s  wit h  h ig h  prod uct iv i ty  i f  
you have  t he  r i ght  m acro  f i sca l  a n d monet ary  po l ic ies .  
 COMMIS SIO NER BART HOLOMEW:   A re  t hos e  jobs  for  t he  same p eople  
thou gh?   I  mea n ar e  t hey  i n  t he  same se ct ors ,  t h is  in crea sed e mployment  t hat  goes  with  
the  i ncr ease  in  pro du ct iv i ty?   Are  t hose - -  
 DR.  ATK IN SO N:   Not  n ecessar i ly .  
 COMMIS SIO NER BART HOLOMEW:   Yea h .  
 DR.  ATK IN SO N:   I  mea n c le ar ly  the  Ch ine se  are  los in g  peop le  on the  f arm as  
they  ra ise  pro duc t iv i t y .   I  wo ul d  a rg ue  t he y  shou ld  do  t hat  eve n muc h f aster .   Not  
necess ar i ly ,  bu t  I  th i nk ,  a ga in ,  I  th ink  i f  y ou have  the  r i ght  po l ic ies ,  bot h  at  the  ma cro  
leve l  a nd  at  t he  s t ru c tura l  l eve l  to  make  s ure  t hat  wo rkers  ca n get  ret ra in in g  a nd  you 
have  f lex i b le  la bor  m arket  po l i c ies ,  I  wo ul d  as sert  t here  i s  no  i nhe rent  reaso n why  i n  a  
count ry  l ike  C hi na ,  h i gh  pro duct iv i ty  mea n s  tha t  they  won' t  c re ate  eno ug h jo bs .   I  ju st  
don 't  b uy  t hat  ar gum e nt  t hey  make.  
 DR.  BRE ZN ITZ:   I ' l l  j u st  ad d t hat  the  o ne  t h i ng  t hat  I  t h i nk  t he  Chi nese  
shou ld  wor ry  a bout  maybe  i s  an  oppo rtu ni ty  for  u s .   I f  you lo ok  at  h ig h  tec h ex por ts  
f rom Ch in a ,  I  mean o ver  95  perce nt ,  mayb e  even over  98  or  99  perce nt ,  i s  jus t  I CT  
har dwa re .   T hey  have  now i n  the  la st  t hree  or  fou r  or  f ive  year s  t r ie d  to  make  i t  a ppe ar  
that  i t ' s  not  by  put t i ng  e lect ro -opt ics  o ut  o f  ICT  ha rdwa re ,  b ut  i t ' s  s t i l l  ICT  h ardw are .  
 So  most  o f  the i r  ga in  in  h i gh  tech  expor ts  i s  ju st  one  rea l ly  sma l l  s l i ce  o f  
in dus try ,  w here  we  a re  act ua l ly  re a l ly  s t rong in  i nnovat ion,  so  we migh t ,  i f  you w an t  to  
have  recommen dat ions ,  t h i nk  very  s t ro ng l y  about  ICT  a nd ICT  manu fact ur in g.   
 There  Ch in a  mig ht  ha ve  a  moment  o f  reck onin g .   I  th ink  i t  i s  n ot  go in g  to  
hap pe n a ny  t ime soo n be cau se  many  o f  th e  prod uct s  th ey  p rod uce  ac tua l ly  nece ss i t ate  a  
lo t  o f  h uma n be in gs .   So  i f  you a re  t he  f i r s t  to  pro duce  an  iPho ne,  a n d you don 't  ev en 
know how to  put  the  g la ss  sc ree n,  you wo ul d  re a l ly  w ant  h uma n be in gs  to  p l ay  wit h .   
I t ' s  whe n t hey  wi l l  systemize  eve ryth in g  w here  t hey ' l l  have  a  lo t  more  robot ic s  a nd  a  lo t  
o f  more  inte rest in g  q uest io ns  to  dea l  w i t h .  
 COMMIS SIO NER BART HOLOMEW:   Jus t  one  comment ,  whi ch  i s  t h at  I  mea n 
our  man uf act ur i n g  se ctor  ha s  b ecome so  e f f i c ien t  a nd so  lea n .   I t ' s  i n tere st i ng  to  th i nk  
about  a l l  o f  t hem,  a n d we've  focu sed o n t h is ,  the  d i f fe ren t  a dvanta ges  tha t  the  Ch in ese  
governmen t  p rov ide s  for  i t s  compa nie s ,  t h at  they  can  be at  ou r  guys ,  even w ith  a l l  o f  the  
inef f ic ie nc ie s  th at  t h ey  have  i n  t he i r  syste ms,  an d I 'm tak i ng  la bor  costs  out  o f  th at .   
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But  I  mean ,  you jus t  go  i nto  an  Amer ica n manu fact ur in g  p la nt  these  days ,  a nd i t ' s  
amazi n g ly  e f f i c ie nt  w hat 's  go in g  o n.   So  t h anks .  
 DR.  ATK IN SO N:   I f  I  c ould  ju st  qu ick ly  res p ond.   Th at 's  t r ue ,  b ut  i f  you ,  a  
recent  repo rt  we  d i d  on man ufa ctu r i ng ,  w e  looked at  p rodu ct iv i ty  g rowth in  t he  last  
deca de.   U . S .  man ufa ctur in g,  i f  yo u,  I  th in k ,  measu re  i t  r i g ht ,  a ctua l ly  d i d  not  pe r for m 
as  wel l  as  many  o f  o u r  compet i to rs .   J ap an ese  pro du ct iv i ty  an d manu fact ur in g  ac tua l ly  
went  u p mu ch fas te r  tha n U .S .  man uf act ur in g  p rod uct iv i ty .   Sw edis h  ma nu fact ur in g  
prod uct iv i ty .  So uth K orean .  
 So  you' re  r ig ht  in  t he  sense  th at  we  h ave  a dvant age s ,  but  I  t h i n k  Dan ny  h as  
sa i d  th is  as  we l l ,  we  need to  do  a  lo t  mor e  to  get  ou r  man uf ac tur in g  p rod uct iv i ty  b et t er ,  
inc lu di ng  th in gs  l ike  fu nd in g  t he  Man uf act ur i n g  Exte ns io n Par tn ersh ip  P rogr am.   We st i l l  
have  c ha l le nges ,  b ut  that 's  t he  on ly  way  w here  we 're  rea l ly  go i ng  to  fu nd ament a l ly  be  
able  to  be at  th e  C hi n ese  i n  man uf actu r i ng .  
 COMMIS SIO NER BART HOLOMEW:   T han k  you.  
 HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  gent lemen,  a ga i n ,  for  sh ar in g  
your  i ns ig ht .   I 'd  l i ke  to  f l i p  t h is  aro un d a  l i t t le  b i t  a nd t a lk  abo ut  i t  th rou gh t he  len s  o f  
economic  deve lopme nt  he re  i n  t he  U ni t ed  State s .  
 I  come f rom West  V i r g i n ia  wher e  i t ' s  a  con stant  ch a l len ge  to  t ry  to  
mainta i n  man uf actu r i ng  jobs  an d,  l i ke  man y  s tates  acros s  the  co unt ry ,  have  f aced  
s ig n i f i c ant  losse s  over  the  pa st  sever a l  ye ars .  
 Dr .  B rez ni t z ,  as  you  s a id ,  we  ca re  a bout  th e  e f fect  o f  i nnovat io n i n  terms  o f  
job  cre at io n a nd s u st a ine d eco nomic  g row th.   So  I 'm i nte reste d  in  hea r i ng  w hat  as pe ct ,  
i f  a ny ,  o f  Ch in a ' s  i nn ovat ion model  cou ld  be  a pp l ie d  h ere  by  s t ate  po l icymaker s ,  
leg is l ators ,  an d eco n omic  deve lopme nt  pr ofess io na l s  i n  s t ates  l ike  Wes t  V i r g i n ia  to  
at t rac t  a nd reta in  h i g h- pay i ng  job s?  
 I  do n' t  be l ieve  I 've  h eard anyo ne  say  tha t  we  shou ld  s ta rt  l im it i ng  t he  
amount  o f  money  spe nt  a nd i nvested  i n  f i r s t -ge ner at io n b reakt hrou gh  p rodu ct  re sea rch 
and  deve lopment?   B ut  wit h  f i n i te  resou rc es  in  the  p ub l ic  co f fe rs ,  co ul d  th at  money  be  
better  spe nt  by  econ omic  deve lopme nt  a g enc ie s  i n  West  V i rg in ia  on e nco ura g i ng  
second -ge ner at io n a n d p rod uct io n i nnova t i on,  a nd i s  t hat  even r ea l i s t i c  to  ta lk  a bout  in  
those  terms  g iven so me of  the  bar r ie rs  to  cap i ta l  a nd f i na nc i ng  that  yo u d isc usse d?  
 DR.  BRE ZN ITZ:   So  I  w ould  say  t hat  i t ' s  not  necess ar i ly  t he  s ame money  that  
you inve st  i n  f i r s t  i nn ovat ion t hat  co ul d  go  to  secon d - gene rat ion i nnovat ion .   T hat  
would  pro ba bly  not  b e  the  wi sest  beca use  th is  i s  w here  our  rea l  s t re ngt h  i s ,  a n d i n  
order  to  hav e  a  seco nd gen erat ion an d ex ce l  i n  i t ,  you have  to  be  the  be st  i n  t he  wo r ld  
in  f i r s t  gene rat io n be cause  by  now we are  not  the  best  i n  seco n d ge ner at io n.  
 We shou ld  s ta rt  t h i nk in g,  a n d maybe  i f  yo u  want  to  t a lk  abo ut  West  
V i r g i n i a  or  r ur a l  Geor g ia ,  whe re  I ' m v is i t i n g  more  o f te n,  we  s ho ul d  s ta rt  t h i nk i n g  a b out  
what  loca le s  a nd townsh ip s  i n  C hi na  are  d o ing ,  a nd they ' re  t ry i ng  to  f i gu re  out  how to  
he l p  a  va st  major i ty  o f  rea l ly  sma l l  an d so met imes  medi um ent erpr ises  come an d 
contro l  a  n ic he  o f  a  market ,  work in g  toge ther .   So  they  don 't  e ven th ink  abo ut  one  
company .   T hey  th ink  abou t  how a l l  those  compan ies  ca n co nst ant ly  i nnovate  in  sec ond -
gene rat io n i n novat io n a nd to get her  come up w ith  a  prod uct ,  a n d for  tha t ,  we  prob ab ly  
need to  th ink  more  a bout  i ss ues  o f  sh ar e d  assets .  
 I ' l l  g ive  you  a n exam ple  f rom h ig h tec h.   I f  you' re  a  b iotech company ,  an d 
you want  to  have  acc ess  to  the  be st  i nst ru mentat io n,  you ca n c ome to  a  un ivers i ty  n ext  
to  you,  a nd yo u' l l  ha ve  access  to  everyth i ng  to  ba s ica l ly  ru n yo ur  ex per iments .  
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 I f  you 're  a  sma l l  ma n ufac tu r i ng  company ,  and  you wa nt  to  s tart  to  p l ay  
with  in novat io n,  w hic h  by  far  are  more  e xp ens ive  e q ui pment  t ha n wh at  you have ,  yo u  
just  don 't  have  t hat  e qu iva le nt .   A nd  a  re a l  que st io n i s  why  you  don 't  h ave  th at  
equ iva le nt ,  an d how ca n we t h ink  abo ut  h av in g  t hose  k i n ds  o f  sha red asset s?   A nd  t hose  
are  s hare d assets  i n  t est in g ,  sh are d as sets  in  p l ay in g  w ith  i nnov at ion ,  s hare d a ssets  i n  
manu fact ur in g.   I t  mi ght  ve ry  wel l  be  th at  you have  a  lo t  o f  sma l l  a n d medi um -s iz ed 
enter pr ises  in  met a l  bas hi ng  i nd ustry  i n  w estern  V i rg in ia ,  b ut  y ou don 't  have  an 
assemb ler  t here  w he re  they  can  a l l  bas ica l ly  put  the i r  prod uct i on toget her ,  an d a s  t hey  
take  over  p rod uct ion ,  whi ch  i s  bas ica l ly  t h e  bu s i ness  mode l  o f  T SMC,  Ta iwa nese  
compan ies  t hat  now contro l  a l l  th e  fa br ic at ion o f  I C  ch ip s ,  bec ome prof i t ab le .   We j ust  
don 't  h ave  thos e .   
 An d th e  othe r  th in g  t hat  wor r ies  me a  lo t  i s  I  worke d wi th  Sue  H e lper ,  who  
i s  now in  the  O f f ice  o f  Sc ien ce  a dv is in g  t h e  Pres i dent ,  a nd w ha t  we fou nd in  the  
automobi le  i nd ust r y  i s  tha t  the  smal l  a nd  medium - s i zed  ente rp r ises  were  muc h ha p pier  
to  work  with  the  Ja pa nese  a n d Germa n on  anyt h i ng  abo ut  r i sk  a nd in novat io n t ha n t hey  
were  wit h  Amer ica n c ar  man uf act urer s  be c ause  t hey  co ul dn ' t  t r ust  t he  Ame r ica n c ar  
manu fact ure r  to  not  sw itc h  out  as  soon  as  somebody  o f fe red  th e  lower  p r ic e .  
 I f  you w ant  to  exce l  i n  seco nd -ge ner at ion  in novat ion ,  you have  to  bu i l d  
t rust  betwee n you r  s up pl iers .   Yo u h ave  t o  work  at  i t  toget her .   Part  o f  i t  i s  someth i ng  
that  governme nt ,  be  i t  fe dera l  or  loca l ,  ca n do .   You ca n a lso  cr eate  i nst i tut ions  th at  
a l low t h i s .   Pa rt  o f  i t  i s  j ust  laws  l ik e  a nt i t rust ,  a nd pa rt  o f  i t  i s  t ry i ng  to  e d ucate  
in dus try ,  Amer ic an  i n dus try ,  how to  work  t ogether  i f  they  w ant  to  surv ive  the  ch a l le nge  
o f  o ther  co un tr ie s  t h at  are  wo r k i ng  toget her  somet imes  by  government  f i a t .  
 HEAR IN G CO -C HA IR  G OODWIN:   D r .  Atk i ns on.  
 DR.  ATK IN SO N:   Yea h.   J ust  qu ick ly  bec ause  there 's  not  muc h t ime.   I  th ink  
there  are  ma ny ,  ma n y  th i ng s  s t ates  c an d o .   J ust  ag a i n  to  c i te  th is  re port  we  have  
coming o ut  i n  a bou t  f our  weeks ,  we  h ave  a  sect io n on e ach o f  t he  recommen dat ion 
areas  for  w hat  s tates  can do  i n  a reas  l i ke  t echno logy  a nd  ta lent  an d tax .  
 But  I  th i nk  one  t h i n g  s tates  c an  do  i s  t hey  can reorg an ize  the i r  workforce  
t ra i n i ng  systems m uc h more  aro un d c lu ste rs  or  se ctors .   You 've  seen t h i s  i n ,  I  ca n  g i ve  
you a  goo d examp le ,  in  Pe nnsy lva nia ,  they  have  a n in du stry - le d  t ra i n i n g  a l l i an ce  u p i n  
near  Er i e .   I  be l ieve ,  I  cou ld  be  wro ng ,  b ut  I  be l ieve  i t ' s  a rou nd foun dry  te ch no logy ,  but  
they 've  got  t he  comp anie s  t oget her .  T hey  co l la borate .   T hey  s h are  a pp rent ices hi p  
prog rams.   They  work  with  the  commu nity  co l lege s ,  an d t hey  de s ig n  c ur r ic u l um th at ' s  
go in g  to  be  d i rec t ly  r e late d to  the  nee ds  o f  th at  p art icu la r  re g i ona l  in du stry .   A n d I  
th i nk  t hat 's  a  muc h more  usef u l  ap proa c h th an w hat  we do  in  t ra i n i n g  a  lo t  tod ay .    
 The  seco nd th in g  I  th ink  we coul d  do ,  t hat  s tates  coul d  do ,  i s  t hey  cou ld  
work  much more  e f fe ct ive ly  o f  get t in g  t he i r  i n dus tr ie s  to  be  re a l  part ner s  wit h  i n du stry -
-get t in g  t he i r  u nive rs i t ies  to  be  pa rtn e rs  w ith  in d ustry .    
 We have  a  pro gr am a t  the  nat iona l  leve l  c a l le d  t he  E ng inee r i ng  Resear ch 
Center  p rogr am tha t ' s  bee n set  u p i n  t he  ' 80s  to  meet  the  Ja pa nese  a n d Germa n 
cha l le nge ,  a nd i t ' s  a  prog ram th at  f u nd s  t hese  ce nter s ,  a n d f ra nk ly  i t ' s  not  as  e f fe ct ive  
as  i t  sho ul d  be  bec au se  they  don 't  re q uir e  any  in du stry  fu nd in g .  
 In  G ermany ,  t hese  ce nters  have  to  have  t wo -th i rd s  o f  t he i r  money  f rom 
in dus try  so  t here 's  re a l  i n dus try  buy - i n .   T hese  ce nter s  h ave  to  be  cooper at ive  an d 
respo ns ive  to  in d ustr y .   He re  t hese  ER Cs ,  t hey  do n't  have  to  be ,  an d o f te nt imes  t hey  
aren ' t .  
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 One  l ast  ide a ,  a  lo t  o f  cou ntr ies  now,  j ust  in  t he  last  few yea rs ,  an d now 
actu a l ly  th is  prov i nce  o f  A l bert a  c reate d a  new p rogr am ca l le d  I nnovat ion Vouc hers ,  and  
rathe r  t ha n take  an d inc rease  fu n di ng  for  un ivers i t ies ,  t hey 've  taken t hat  money  a n d 
they 've  g ive n sma l l  v ouche rs  o f  arou nd  $20 ,000  equ iva le ncy  to  smal l  comp an ies  to  g o  
and  us e  th at  at  a  un i vers i ty ,  an d w hat  t he  respo nse  has  bee n i n  the se  cou nt r ies  tha t  
have  do ne  i t ,  t he  u n i vers i t ies  become muc h more  market  f r ien d ly ,  muc h more  or i ent ed 
to  say ,  you k now,  t he y  a lmost  market  the i r  serv ice s .  
 They  a l l  go  out  o f  the i r  way  to  be  a ccess ib l e  to  smal l  compa nies  to  so lve  
tech nica l  prob lems,  a s  Dan ny  was  a l lu d i ng  to  in  Ch ina .    
 So  I  t h i nk  we nee d  more  in st i t ut io na l  k i nd s  o f  i nnovat ions  l i ke  that ,  a nd 
s tates  are  won der fu l l y  pos i t ione d to  le ad t hat .  
 HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you .  
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you ,  Mr .  C ha i rman .   T ha nk  both  o f  our  co -
cha i rmen for  putt in g  togethe r  a n  exce l le nt  pa ne l  an d,  o f  cour se ,  to  the  s taf f  fo r  he lp in g  
with  t hat .   An d t h is  i s  one  o f  t hose  pa ne ls  that  pro ba bly  we  co ul d  s pen d a l l  day  ju st  
go in g  back  an d fo rth .    
 Let  me go  to  an  i s sue  that  I  t h i nk  gets  to  t he  core ,  an d Dr .  B rez ni t z ,  you  
ta lke d a bout  t he  f i na nce  i ss ue ,  a nd  the  i s s ue  o f  TPP  came up ,  e t  cetera .   TPP  i s  ex pe cted 
to  have  a  ch apte r  on sup ply  ch a i n  i nte gr i t y .   Whe n you look  at  corporat e  f ina nce ,  
they ' re  g u i de d by  IRR  an d RO IC,  int ern a l  r ate  o f  ret ur ns ,  ret ur n  on i nveste d ca pi t a l ,  
they  do n't  rea l ly  care  where  t he  investme n ts  are  ma de .   T hey  may  have  a  s l i ght  
prefe ren ce  i f  the i r  corpora te  o f f i ce  i s  here  or  they  have  a  h uge  prese nce ,  b ut  t he  f ac t  i s  
they ' re  g u i de d by  inv estment  ret ur ns .  
 The  TPP ,  wh ic h  some v iew as  a  cont a i nmen t  s t rat egy  for  C hi na ,  may  a lso  
s imply  be  a  de s i re  to  d is per se  the se  s up ply  cha in s  to  p refe r  some As i an  cou ntr i es  or  
those  a rou nd Ch in a  r ather  th an Ch in a ,  a n d to  t ry  an d mov e  su pp ly  ch a i ns  in  tha t  
d i re ct io n,  a nd  th at  h as  some be nef i t .   B ut  i t  doe sn ' t  necess ar i l y  resu l t  i n  jobs  here ,  nor  
does  i t  nece ssa r i ly ,  b ecause  th is  i s  t he  cor e  o f  our  i ss ue ,  e n han ce  in novat io n here .   
 Other  coun tr ie s ,  C h in a ,  Mal ays i a ,  S i ng apor e ,  many  ot he rs ,  h ave  in dus tr i a l  
s t rate g ie s ,  a n d I  k no w that 's  a  b ad wo rd here  in  t he  U . S . ,  an d both  o f  yo u h ave  ta lk ed 
about  exp an di ng  sk i l l s ,  e t  cete ra .   We re a l ly  have  to  go ,  t hou gh ,  wi t h  the  core  f in an c ia l  
s t ru ctu re  o f  t he  re tur ns  t hat  are  ava i lab le  to  compan ies  to  be  a ble  to  t ake  wh at  may  be  
bas ic  re sear ch o ut  o f  our  fe der a l ly  f un ded  or  u niver s i t ies ,  e t  ce tera ,  an d be  a ble  to  
br i n g  i t  o ut  i nto  t he  prod uct ion,  in to  the  sup ply  ch a i ns .  
 How do  we do  th at  w i tho ut  get t i ng  in to  a  sub s i dy  war  wit h  ou r  compet i tors  
or  i s  t h at  s imp ly  wh a t  we 're  ta lk in g  abou t  here?   We 're  a l l  go in g  to  t ry  an d dr ive  do wn 
costs  f rom a  gover nmenta l  leve l .  I 'm  not  a dverse  to  t hat  a l thou gh I  don ' t  know w her e  
we come up w ith  the  money  now.   We 're  t a lk i ng  a bout  in novat i on,  we ' re  ta lk i n g  a bout  
a l l  the se  var ious  i ss u es ,  b ut  a t  th e  en d o f  the  d ay ,  i t ' s  re a l ly  ju st  abo ut  money;  i sn ' t  i t?  
 DR.  ATK IN SO N:   I  don ' t  t h i nk  i t ' s  a l l  a bout  money .   You hea r ,  for  examp le ,  
the  N at io na l  As soc ia t ion o f  Ma n ufac tu rers  asser t  th at  t hey  h av e  the i r  20  pe rce nt  co st  
d i f fere n ce ,  an d i f  we  coul d  j ust  get  t hat  f i xed,  everyt h in g  wou l d  be  good .  
 COMMIS SIO NER WE S S EL :   You s a i d  cost .  
 DR.  ATK IN SO N:   Par d on me?  
 COMMIS SIO NER WE S S EL :   You j ust  sa i d  cos t .  
 DR.  ATK IN SO N:   R ig ht .  
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 COMMIS SIO NER WE S S EL :   Whi ch  i s  money .  
 DR.  ATK IN SO N:   R ig ht .   No ,  a nd I 'm --  
 COMMIS SIO NER WE S S EL :   Okay .  
 DR.  ATK IN SO N:   - -no w go in g  to  s ay  why  I  don ' t  t h i nk  t hat 's  e n ough .  
 COMMIS SIO NER WE S S EL :   Okay .   A l l  r i ght .  
 [ Lau g hter . ]  
 DR.  ATK IN SO N:   F i r s t  o f  a l l ,  bes i des  t he  fac t  they  don 't  i nc lu de  l abor ,  an d 
German la bor  cost s  a re  45  per cent  h ig her  in  ma nu fact ur in g  t ha n U .S . ,  in  do l l ar  
denomi nate d terms .   So  cost  i s  a  factor ,  a nd don 't  get  me wro n g,  I  th ink  i t ' s  import a nt .   
An d,  fo r  examp le ,  I  r ecent ly  test i f ie d  a t  S enate  F i na nce  on  th is  i s s ue .   We h ave - - the re 's  
a  new s tu dy ,  a n  eco n omist  who  p u bl i she d in  t he  Nat iona l  B urea u o f  Eco nomic  Rese ar ch,  
who  looked at  t he  e f f ect ive  tax  rate ,  e f fec t ive ,  not  s tat utory ,  i n  man uf actu r i ng  i n  2 0  
count r ies .   We we re  numbe r  two  next  to  J apa n,  bu t  I  be l ieve  n ow with  t he  Ja pane se  
lower  ra te  th at  we  re a l ly  are  num ber  one .  
 So  I  t h i nk  we have  to  do  someth in g  on t ha t  leve l ,  an d w hat  we ' ve  propose d 
i s  I  th ink  we nee d a  g ran d bar ga in  w ith  U. S .  compa nie s  to  say  i f  you inve st  i n  t he  
bu i l d i ng  b lock s  i n  Amer ica ,  wh ic h  i s  R&D,  t ra i n i ng  yo ur  worke rs  and  i nvest i n g  i n  new  
machi nery  an d eq u ip ment ,  you w i l l  get  a  much lower  tax  rate .    
 That 's  to  me t he  mod el .   T hat  woul d  lower ,  tha t  woul d  prov i de  an 
ince nt ive .   I t  wou ld  a lso  lower  e f fec t ive  r a tes ,  make  t hem more  compet i t ive .  
 But  eve n i f  we  do  t ha t ,  I  do n ' t  t h i nk  t hat 's  enou gh .   I  th in k  we 'v e  got  to  
bu i l d  a  rea l  i nnovat ion system in  t he  U . S .  arou nd t ech no logy  fo r  man ufa ctu rers .   T ha t 's  
why  I 'm very  s up port ive  o f  the  a dmin is t r a t ion 's  propos a l ,  th is  NNMI  p roposa l ,  Nat iona l  
Network  o f  Ma n ufa ct ur i n g  I nst i tut e s .  
 I  th ink ,  so  I  th i nk  we ' ve  got  to  h ave  bot h.   We've  got  to  have  a  t echno logy  
s t rate gy ,  an d we a lso  have  to  get  t he  cost  s ide  o f  i t  u nde r  cont r o l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 DR.  BRE ZN ITZ:   So ,  no ,  I  a gree  complete ly  wi th  Ro b.   I t ' s  not  on ly  cost  
beca use  i f  i t  was  only  cost ,  why  are  we  los i ng  b io -p harma  job s  t o  Denmark  a nd  
Swit zer lan d,  w hi ch  ar e  not  exac t ly  t he  c he apest  p lace  o n ear th?  
 We can do  a  lo t  a bou t  the  cost s ,  but  wha t  I  th ink  we are  not  do i ng  t hat  
wel l  i s  to  un derst an d  where  are  ou r  s t ren gth s  a nd how to  work  on them .   We a ssum e 
that  in d ustry  k nows,  but  most  in d ustry  i s ,  as  you s a i d ,  focuse d on the i r  prof i t .   They  
shou ld  not  so lve  th at  prob lem.   The  ro le  o f  gover nment  i s  to  t h ink  for  t he  p u bl i c  or  t o  
at  lea st  ca re  fo r  the  pu bl ic ,  an d h ere  w e might  wan t  to  lea rn  a ctua l ly  f rom a  co unt r y  
l ike  I s r ae l ,  wh ich  ha d  the  ex act  s ame pro bl em.  
 You ha d t he  hu ge  gro wth o f  in novat io n,  ac tua l ly  hu ge  i ne qua l i t i es  in  
prod uct ion,  pro duc t i v i ty  leve l s  go i n g  dow n i n  t he  b us ine ss  sec tors .   An d w hat  t hey  
f ig ure d ou t  i s  th at  a  l o t  o f  manu fact ur in g  actu a l ly  have  no  ac ce ss  to  the  new k nowle dge .   
So  i f  yo u wa nt  to  hav e  in du stry  in  We st  V i rg i n i a ,  you  sho ul d  not  ass ume th at  t he  
in dus try  even  knows what  a re  t he  n ew tec hno lo g ies ,  a nd  you s houl d  not  as sume t ha t  
the  s t ude nts  a nd la b or  who  know t hat  wi l l  ever  ta lk  to  in du str y .  
 So  they  deve lo ped a  prog ram of  bas ica l ly  inte rns hi ps  in  t ra d i t i ona l  
in dus tr ie s  whe re ,  an d th ank fu l ly  for  t he  r ecess io n,  we  mi gh t  h ave  ava i la b i l i ty  o f  go od 
gra du ate  s t u dent s ,  p art  o f  yo ur  t ra i n i n g  f or  a  m aste r 's  or  even  a  Ph .D .  i s  work in g  wi th  
smal l  ma nu fact ur in g,  an d th ere  you t ra in  t hat  ma nu fact ure r  to  th i nk  a nd  “ rout in ize”  
in novat ion .   Yo u t r a i n  the  s t ude nts  to  act ua l ly  work  w ith  in d us tr ies ,  a nd somet imes  i t  
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works ;  somet imes  i t  doesn ' t .   B ut  at  lea st  yo u a l low the  d i f f us i on o f  know led ge,  w hi ch  I  
th i nk  i s  a  hu ge  pro bl em in  t he  U .S . ,  e spec ia l ly  whe n you don 't  have  wh at  you ca l l  a bout  
the  who le  s up ply  cha in .  
 Once  you lose  a  su p p ly  ch a i n ,  t hen  you ha ve  ho les .   You  a l so  as sume th at  
you have  ho les  i n  the  d i f f us io n o f  k nowle d ge  a nd d i f f us ion o f  sk i l l s .  An d I  th i nk  th at ' s  
where  s tates  pro ba bl y  can do  a  lo t  more  t han  fe dera l  governm ent .   S t ates  a n d even  
townsh ip s  know w hat  in du str ies  t hey  h ave ,  know wh at  sk i l l s  t h ey  have .  
 They  ca n prob ab ly  w ork  with  the  fe dera l  governmen t  to  the n un ders tan d 
what  ho les  t hey  have  an d how to  f ix  t hem.   So  i t ' s  t ra in in g,  i t ' s  somet imes  f i na nce ,  
maybe  even jus t  a l lo win g  poo l in g  o f  resou rces ,  bu t  i t ' s  not  j ust  money .   I f  i t  was  ju s t  
money ,  the n le t  me r emind a l l  o f  us  t hat  A mer ica n cor porat ions  s i t  on  the  b ig gest  w a r  
chest  o f  do l la rs  t hat  they  ever  ha d,  a n d ye t  they  don 't  i nvest  in  the  U .S .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   Ch a i rma n Shea .  
 CHA IRMA N SHE A:   Jus t  one  q uest ion for  Dr .  Atk in son an d t hen o ne  q uest i on 
for  Dr .  Bre zn i t z .    
 I ' ve  hear d,  D r .  Atk ins on,  some very  sma rt  people  say  t hat  youn g Amer ica ns  
enter  co l le ge  wa nt i n g  to  go  into  t he  s c ie n ces ,  wa nt  to  be  en gi n eers ,  a n d th ey ' re  ver y  
capa ble ,  t hey ' re  ca pa ble  o f  do i ng  th at ,  but  the  f in an c ia l  i nce nt i ves  are  s kewed to  
f in an c ia l  se rv ices ,  a n d I 've  ex per i ence d t h at  i n  my  own l i fe .   I  l i ved down  the  ha l l  f ro m a  
young  g uy  who  rep re sente d th e  Un i te d St ates  i n  t he  Mat h O lympia d.   He  wa s  a  br i l l ia nt  
guy ,  b ut  he  went  to  Wal l  S t ree t .  
 So  i s  t hat - - I  don ' t  k n ow what  t he  t r ut h  i s ,  but  I 've  he ar d  th is  s t atement  
made,  a n d I 'd  love  to  hear  your  res ponse  t o  i t .  
 But  le t  me,  a nd  the n Dr .  B rez ni t z ,  yo u obv i ous ly  have  s pe nt  some t ime 
read in g  A l i ce  a nd Wo nde r la n d,  a nd  I  w as  wonder in g  i f  you cou ld  ex pl a i n  t he  metap hor  
beh in d R un o f  the  Re d Quee n?  
 An d i n  you r  book,  yo u ta lk  a  lo t  a bout  s t r uctu red  u ncert a i nty ,  that  Ch ine se  
in novat ion  takes  p lac e  in  t he  co ntext  o f  s t ruct ure d unce rta inty .   I f  yo u cou ld  e xp la i n  
what  you  mean by  t h at  th at  wou ld  be  grea t?  
 DR.  ATK IN SO N:   So  w e,  my  co l lea g ue  Merr i lea  M ayo  an d I ,  wrot e  a  re port  
about  a  yea r -a n d-a - h a l f  ago  on  STEM e d uc at ion in  the  U. S .  ca l l ed  Ref ue l in g  t he  
In novat io n Economy,  and  we act ua l ly  an a ly zed the  c au se ,  t r ie d  t o  ana lyze  t he  c au se  o f  
the  S TEM sho rta ge .   I  th i nk  you 're  not  mi s taken,  b u t  I  do n' t  th i nk  t hat 's  t he  on ly  or  
even pe rh aps  major  f actor .   
 Eng inee r i ng  sa lar ies  and  sc ience  sa lar ies ,  they ' re  act ua l ly  s t i l l  pret ty  good .   
They ' re  a bout  t he  t h i rd - h i g hest  occ up at io n wa ge  i n  t he  cou ntr y .   Th at 's  not  to  say  t hat  
some people  don 't  ge t  ev en h ig her  wage s  i n  f ina nce .  
 The  dee per  p roblem,  at  lea st  ac cord in g  to  our  a na lys i s ,  i s  we  co ul d  so lve  
the  S TEM ed ucat ion prob lem overn ig ht  i f  we  just  e l imin ated w hat  are  c a l l ed  switc h -
outs .   The re  a re  a  lo t  o f  k i ds  w ho  go  i nto  c o l lege  an d t hey  wa nt  to  maj or  i n  en gi neer i ng  
or  sc ie nce ,  an d a bout  35 ,  40  perce nt  o f  th em switch  out  in  t he  f i r s t  year ,  a nd i t ' s  pr et ty  
c lear  why  t hey  do  i t ,  and  i t ' s  pret ty  c le ar  what  t he  a nswe r  i s .   There  i s  j ust  no  ince n t ive  
for  u nive rs i t ies  to  f i x  i t .  
 One  o f  t he  prob lems i s  t ha t  t he  ave ra ge  g r ade  o f  a  sc ien ce  or  e ng inee r i ng  
course  i s  a lmost  a  fu l l  g rade  lower  t ha n a  soc ia l  sc ience  cour se ,  an d I  woul d  asser t  
that 's  not  be ca use  e n gi neers  are  s tu pi d .   I t ' s  beca use  t hey  j ust  gra de  har der .  
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 A  secon d b i g  f actor  i s  that  they  don 't  g ive  eng inee rs  a n d sc ient i s ts  a ny  re a l  
exper ience ,  a ny  re a l  i nteres t i ng  co urse s  or  rea l  ha n ds -o n ex per i ence  unt i l  t hey ' re  
ju niors  or  se nior s ,  a n d wh at ' s  i ntere st i ng  i s  the  Howar d Hu ghe s  Medic a l  Ins t i t ute  now 
has  a  new  pro gr am th ey  set  u p a bout  a  yea r  ago ,  whe r e  they  tak e  f res hman ,  a nd in  th e  
summer  o f  t he i r  f r es hman ye ar ,  t hey  put  them i n  la bor ator ie s  with  rea l ,  you k now,  
un ivers i ty  medi ca l  ce nters  an d t h i ng s  l ike  that ,  a nd t he  ev i de nc e  o f  those  k i nds  o f  
prog rams a re  re a l ly ,  rea l ly  power fu l .  
 I t  tu rn s  out  th at  you get  a  b i g ger  re tent io n ra te  be cau se  k i ds  s ee ,  oh,  ye ah,  
now I 've  got  to  s log  t hrou gh  the  ma th .   I  k now what  I 'm  get t in g  i f  I  ca n  s t ay  wit h  i t .   So  
we know how to  do  i t .   We j ust  don 't  have  the  i nce nt ives  i n  p lac e  to  do  i t .  
 CHA IRMA N SHE A:   T h ank  you .  
 DR.  BRE ZN ITZ:   I ' l l  j u st  ad d t hat  th is  i s  a  r ea l  prob lem i n  Geor g ia  Tec h.   We 
gra de  very  ha rd,  a nd you know 2 .78  mi g ht  be  very  h i gh  in  Geor g ia  Tec h,  bu t  the n t ho se  
guys  go - -a nd g i r l s - -g o  out .   T hey  wi l l  neve r  f i n d  a  gra d uate  deg ree  anyw here .   But  i f  
they  s wi tch  to  soc i a l  sc ie nce ,  eve n to  very  h i gh -r ated u niver s i t i es ,  they  are  ba s ic a l ly  
gua ra ntee d the  4 .   So  that 's  a  p rob lem.  
 Now,  the  Ru n o f  the  Red Q ueen ,  i n  t he  bo ok,  thro ug h t he  mir r or  g l ass  an d 
what  A l ice  f in ds  i s  s h e  meets  the  R ed Q ue en,  w hic h  i s  act ua l ly  the  b lac k  q ueen  o f  c h ess ,  
you know,  c u l tu re  be tween E ng la nd an d t h e  U. S .  an d t hen a  ce n tury .   A nd  th at  q uee n  
s tart s  to  r un w ith  he r  beca use  A l ice  wa nts  to  reac h somewhere ,  and  they  ru n r ea l ly ,  
rea l ly ,  re a l ly  fa st  for  a  lon g  per io d o f  t ime,  an d t hey  s to p ,  a n d t hen A l ice  see s  t hat  s he  
i s  exa ct ly  in  t he  same  p l ace .  
 An d s he  ask s  t he  q ue en,  w hat  i s  ha ppe ni n g,  a nd  the  q ueen say s  what  do  
you mean?   An d s he  s a id ,  we l l ,  in  my  co unt ry  i f  yo u r an rea l ly  f a st  for  a  lon g  per iod o f  
t ime,  you wi l l  reac h s omewhere ,  a nd  the  q ueen looked at  he r  a nd sa i d  you l ive  in  a  very  
s low cou ntry .  
 [Lau g hter . ]  
 DR.  BRE ZN ITZ:   So  t h at 's  wha t  C hi na  does .  Chi na  ru ns  as  fast  as  i t  ca n on  
the  tec hno log i ca l  ed g e  to  be  t here  an d ac t ua l ly  o f fe r  se rv ices  t hat  we  may  no  lo nge r  
o f fer .   So  w hen  A pp le  wante d to  c r eate  t h e  iPhone ,  as  we  a l l  k now,  th ank s  to  t he  N ew 
York  T imes ,  i t  wa s  t h e  Ch inese  who  k new how to  pro du ce.   But  what  t hey  don 't  do  i s  
cha l le nge  a  bo rde r .   They  s tay  on t he  c us p,  a lways  w i l l i ng  to  e nter  any  n ic he  t hat  i s  
deemed prof i ta b le .   T hey  do n't  move  the  e dge,  a nd t h i s  i s  a  v i a b le  s t rate gy  in  a  wor l d  o f  
f ra gmente d p rod uct i on.  
 An d th at  i s  why  we s a id  i n  the  book  t hat  t h is  i s ,  i t ' s  not  wh at  t he  C hi nese  
centr a l  governme nt ,  by  the  way ,  wa nts  to  hap pe n,  but  th is  i s  a  s t rate gy  t hat  deve lop ed;  
i t ' s  a  s ust a i na ble  s t ra tegy .   I  don ' t  see  Ch i na  h i t t in g  t he  wa l l  in  the  ne xt  15  year s  eve n i f  
they  do n't  do  a ny  nove l  in novat ion,  ju st  b y  fo l lowi ng  the  Ru n o f  the  Red Q uee n lo g ic .  
 An d th is  i s  a l so  a  b us ines s  lo g ic  for  ma ny  o f  the  C h inese  compa nies ,  ev en 
when yo u h ave  h uge  var ia nce  in  Ch in a .   
 As  to  s t ruc tu red un ce rta i nty ,  as  a n  in novat ion sc ho l ar ,  I  c an  te l l  you th at  
we  have  t hose  k i n ds  o f  four  p r i nc i p le s  o f  what  you  nee d to  hav e  in  or der  to  i nnovat e ,  
bas ica l ly ,  a l l  o f  t hem about  re duc in g  unce r ta in ty  a nd r i s k  bec au se  R&D is  ve ry  r i sky  a nd 
very  un certa i n .   An d,  there fore ,  we  ass um e that  w he n you don ' t  have  t hose ,  l i ke  IPR ,  
good f in ance ,  r u le  o f  law,  you  wi l l  not  i nn ovate .   We a lso  a ssu me with  ins t i t ut io ns ,  that  
you have  in st i t ut io ns  that  a l low you to  k n o w what  i s  t he  le ga l  or  at  le ast  adv i sa ble  or  
normat ive  act io n i n  a  g ive n po int  o f  t ime .  
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 What  you  have  in  C hi na  i s  con sta nt ly  sh uf f l in g  over  laws .   Yo u n ever  rea l ly  
know who i s  a nswer i ng  to  w hom.   An d yet ,  you h ave  con sta nt  i nnovat ion .   T herefor e ,  i f  
you w ant  to  u nde rsta nd w hat  k i nd o f  i nno vat ion ha ppe ns  in  Ch i na ,  yo u h ave  to  
un ders tan d w hat  we ca l l  the  system of  s t r uctu red  u ncert a i nty ,  how i t  work s ,  w hy  i t  
works ,  a nd  wha t  k i nd  o f  in cent ives  does  i t  g ive  to  peop le  a nd o rga ni zat ions  i n  C hi na  
that  w ant  to  mak e  p r of i t  a nd  be  succ ess f u l .  
 An d i t  imp acts  t he i r  i nnovat ion s t rate g ie s .   I t  makes  ab so l ute ly  no  sen se  
for  a  C hi nese  compa n y  to  th i nk  a bout  p rod uc i ng  a  prod uct  t hat  maybe  wi l l  ha ppe n i n  
ten yea rs  beca use  t h ey  have  no  rea l  se nse  o f  whet her  t hey  wi l l  make  i t ,  w het her  t he y  
have  t he  f in ance ,  a nd  then  even i f  t hey  ma ke  i t ,  w het her  t hey  w i l l  be  actu a l ly  a l lowe d 
to  reta i n  t he  prod uct  or ,  you k now,  i t  w i l l  somehow reac h a  s ta te -owne d ente rp r i se .  
 CHA IRMA N SHE A:   T h ank  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   I  s up pose  I  sh ou ld  adm it  i n  re sp onse  to  Dr .  
Brez ni t z  desc r i pt io n o f  the  gra di n g  d i f f i c u l t ies  i n  sc ience  an d e ng inee r i ng ,  th at ' s  on e  o f  
the  re ason s  why  I  wa s  a  p h i losop hy  major .    
 Commiss ione r  C leve l and .  
 COMMIS SIO NER CLEV ELAND:   Spe ak i ng  as  a  u niver s i ty  membe r ,  an d my 
resear ch int erest  i s  p ers i s tence  i n  co l lege ,  an d I  th ink  the  pro bl em of  switc h i ng  o ut  i s  
not  u ni que  to  STEM s tude nts .   I t ' s  ac ross  t he  boa rd .   We 're  see i ng  STEM may  sw itc h  t o  
the  soc ia l  sc ie nces ,  b ut  t he  soc i a l  sc ie nce  s tu dent s  are  a l so  swi tch i ng  o ut  o f  u niver s i ty  
a l l  toget her ,  so  I  t h i n k  there 's  a  b roa der  i s sue .  
 Dr .  B rez ni t z ,  I 'm  ag a i n  rea d in g,  i t ' s  a  rev ie w of  your  forth comin g book  in  
the  Eco nomist ,  an d t he  rev iew  po i nts  o ut  two  th i ng s  we h aven ' t  ta lke d a bout  so  fa r ,  
whic h  i s  wh at  t hey  d escr i be  a s  t he  pos s i b l e  sna gs  to  Ch in a ' s  s u ccess ,  t he  f i r s t  be i ng  
Chi na 's  o bses s ion w it h  i nde pe nde nt  i n novat ion ,  wh ich  i s  lea di n g  i t  to  pou r  re sourc e s  
into  du bio us  i n novat i on ch ampio ns ,  w hi le  at  the  same t ime imp edi ng  pr ivate  sector  
compan ies .  
 An d th en t he  se con d i ss ue  i s  th at  mi dd lemen be ar  hu ge  r i sk s .   I f  h ig h -e nd  
in novators  s tumb le ,  t hen Ch in a  i s  l i ke ly  to  be  le f t  w i t h  a  lo t  o f  f actor ie s  wit h  nothi n g  to  
sh i p .    
 Coul d  you e la borate?   I s  t hat  an  acc ur ate  r e f lect ion o f  yo ur  book,  an d 
coul d  you e la borate  on those  t wo po i nts?  
 Tha nk  you .  
 DR.  BRE ZN ITZ:   S ure .   So  i n  th e  book,  I  ac t ua l ly  sa i d  th at  t he  major  dan ger  
to  Chi na  i s  Ch in a  i t se l f ,  an d s pec i f i c a l ly  th e  centr a l  gover nment ,  an d s pec i f i ca l ly  t he  
pus h for  i nd ig enou s  i nnovat ion,  not  beca u se  in d ige nous  in nova t ion or  in novat io n i s  bad ,  
but  w he n you have  a  system tha t  worke d very  wel l  i n  the  Ru n o f  a  Red  Quee n mode l ,  
and  th at  i nc lu des  f i n ance ,  i nc l ud in g  every th i ng  e lse ,  a nd yo u b as ic a l ly  force  i t ,  bec a use  
you,  the  gover nment ,  th i nk  t hat  th is  i s  wh at  nee ds  to  ha ppe n,  t o  do  th in gs  i t ' s  not  g ood 
at  wi t h  a  reg ul atory  s ystem whic h  i s  a ga ins t  i t ,  ( a )  you  mig ht  r i s k  that  your  ow n 
compan ies  wi l l  ju st  b e  less  e f f i c ie nt ,  o r  ev en not  e f f i c ie nt  a t  a l l ,  an d t hat  t hey  won 't  do  
your  i nd ige nou s  i nno vat ion beca use  t hey  don 't  do  in di ge no us  i nnovat ion .  
 The  seco nd th in g  t ha t  you do ,  an d C hi na  h as  bee n r ea l ly  s ucces s fu l  i n  t hat ,  
and  th at ' s  re a l ly  ba d for  C hi na ,  i s  you  a l ie nate  an d make  you rs e l f  unt ru stworthy  by  your  
own t ra di ng  p art ners  an d th e  mult i nat io n a ls  t hat  move  a l l  yo u r  jobs  to  i t .  
 An d you co ul d  see  t h at  i n  th e  s ta n dar ds  p o l icy ,  w hic h  has  not  been a  g reat  
succe ss  i n  te rms  o f  i n novat ion .   I t  has  bee n a  gre at  s ucces s  i n  o ther  area s ,  but  rea l ly  
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not  a  grea t  s uccess  i n  terms  o f  i nnovat ion ,  an d yet  i t  ma de  a ls o  every  Amer ic an an d  
Europ ean  compa ny ,  a t  least  once ,  very  a ng ry  at  C hi na .  
 You cou ld  a lso  see  i t  in  t he  r are  e art hs .  I f  I  was  any  company  th at  wan ted 
to  do  anyt h in g  wit h  r are  ea rth s  now,  I  wo ul d  immed iate ly  s ta rt  to  th i nk  a bou t  
somethin g  w hic h  i s  n ot  Chi na .  
 The  seco nd th in g  i s  t he  r i sk  fo r  th e  mid dl eman,  yes ,  the re  i s  r i sk  for  t he  
midd leman ,  b ut  t her e  i s  a l so  greate r  r i sk  for  the  i nnovator .   So  with  those  two r i sk s ,  the  
r i sk  for  t he  mi dd lema n i s  p roba bly  lower  b ecause  i f  the re  be  a  major  g loba l  c r i s i s ,  w e ' l l  
a l l  be  ba nkr upt ,  not  j ust  C hi na .  
 COMMIS SIO NER CLEV ELAND:   Mr .  Atk i nson ,  do  you have  any  co mments  on 
bad  po l ic ies  t hat  may  un do  th e  pote nt i a l  t hat  C h ina  ha s?  
 DR.  ATK IN SO N:   I  th in k  there  are   two  k i nd s  o f  b ad po l ic ie s  the  Chi nese  
have .   One  i s  s imp ly  j ust  wa ste ,  so  they  t h row a  l o t  o f  reso urce s  at  t h i ng s .   They  hav e  
sc ie nce  p ark s  th at  a r e  ha l f  empty  or  more .   B ut ,  yo u know,  the y  have  a  lo t  o f  money  to  
throw,  an d t hey  ca n.   In  o ur  wor ld ,  you k n ow,  a l loc at io n e f f i c ie ncy  i s  impo rta nt  be ca use  
we're  more  pr ivate  s ector  d r iven .   So  i f  w e  have  wa ste ,  i t  mea ns  ou r  p r iva te  sector  
compan ies  have  le ss  cap i ta l ,  a nd  they  can ' t  do  a l l  t hese  t h i n gs .  
 In  t hat  system,  i t ' s  t h e  s tate ,  an d t he  s t ate  has  a  lo t  o f  money  t o  waste ,  
and  so  I  don ' t  t h i nk ,  I  th i nk  one  o f  t he  cr i t i c i sms  we hear  o f  C hi na  i s ,  we l l ,  a  lo t  o f  t h ese  
pro ject s  a re ,  i f  you w ere  i n  a  ma rket - ba se d economy whe re  yo u' re  look i ng  at  rate  o f  
retur n  or  a  cost -be ne f i t  a na lys i s ,  you  woul dn ' t  be  i nvest in g  i n  t hose .  
 I  th ink  th at ' s  p roba b l y  t rue ,  b ut  I  s t i l l  th in k  they ' re  go in g  to  ke ep i nvest i n g  
in  t hem,  a nd  they  ha ve  an e normous  s ur p l us  t hat  t hey  c an kee p  tap pi ng  i nto .   So ,  i n  
that  sense ,  I  do n' t  th ink  i t ' s  a  ha rm to  the m.   I t ' s  jus t  a  harm t o  the i r  s ta n dar d o f  l i v ing .  
 They  h ave  a  l i t t le  b i t  less  money  t hat  they  use  fo r  good  th in gs .   But  i t ' s  n ot  
go in g  to  harm t he i r  i nnovat ion sy stem,  a n d u l t imate ly  prob ab ly  wi l l  he lp  them beca u se  
they  h ave  j ust  so  ma ny.   T hey  t hrow mon ey  at  th is  an d t hat  an d th at ,  an d t hen w ha tever  
s t icks  to  the  w al l  wor ks .  
 I  th ink  the  are as  w he re  they  have  more  pr oblems i s  th e  are as  w here ,  for  
example ,  I  t h i nk  t he  domina nce  o f  the  SO Es  crowd s  out  rea l  a b i l i ty  for  in d i geno us  
entre pre neu r ia l  com pan ies  to  get  spa ce .   There  w as  a  rece nt  a r t ic le  I  rea d a bout ,  
whethe r  i t  was  t rue  o r  not ,  b ut  i t  was  in  th e  pa per  abou t  a n  i nd i geno us - - I  g uess ,  Dan ny ,  
you've  ta lke d to  some of  thes e  compa nies - -a n  i n di geno us  C hi n ese -owne d compa ny  who 
had  i t s  IP  s to len by  a n  SO E.  
 [Lau g hter . ]  
 DR.  ATK IN SO N:   So  t h en the  compa ny  s uf fe red beca use  o f  th at  s o  i f  you 
want  to  grow,  I  mean  u l t imate ly  the  Ch ine se  c a n' t  grow t he i r  e conomy on the  bac ks  o f  
SOEs .   T hey ' re  go in g  to  have  to  t r an s i t ion  into  t h i s  more ,  you k now,  p r ivate ly  owne d  
company  sy stem,  a nd  that ,  th at  I  th in k  i s  g o ing  to  be  a  b ig  ba rr i er  for  t hem.  
 COMMIS SIO NER CLEV ELAND:   O ne  more  qu ick  q uest ion .   I n d i a?   Where  do  
you facto r  I nd ia  into  compet i t io n  wit h  C hi na?  
 DR.  ATK IN SO N:   O ne  o f  the  b i gge st  prob le ms I  see  w ith  w hat  w e 've  termed  
the  "Be i j in g  con sen su s"  i s  tha t  o the r  cou nt r ies  now a ppe ar  to  b e  adop t i ng  i t .   Br az i l ,  
most  recent ly ,  but  no w In di a .  In d i a  esse nt i a l ly  has  man ufa ctu r i n g  envy ,  an d t hey ' re  
say i ng  we w ant  to  be  l ike  t hese  Ch ine se .   How do  we do  th at?   So  the  In di an s  now,  I  
th i nk  maybe  i n  te n y ears ,  we ' l l  have  a n In dia n Secu r i ty  Econom ic  Rev iew Commiss io n.  
 [Lau g hter . ]  
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 DR.  ATK IN SO N:   Or  you ca n ex pa nd yo ur  c h arter  may be  beca use  the  I n dia ns  
are  do in g  some t h i ng s .   T hey  a re  th i ngs  th at  are  o n t he - - they ' r e  cons i der in g .   T hey  
haven 't  pu t  them,  ag a in ,  i n  p la ce ,  but  th in gs  l ike  hav i n g  domest ic  conte nt  ru les  for  I T ,  
up  to  70  perce nt  ove r  the  next  "x"  yea rs .   I  ca n ' t  remember .   So  they ' re  s ay i ng,  you 
know,  we wa nt  to  be  Chi na .   We w ant  to  p roduc e  a l l  ou r  I T .   
 Now,  to  me,  i t ' s  an  a mazi ng  t h in g  I nd ia  w ould  even co ns i der  t h is  bec ause  
the  I n dia n s t ren gt h  i s  in  t he  use  o f  IT .   I t ' s  in  t he  so f tware  an d serv i ces  s i de  o f  t he - -
that 's  w here  t hey 've  deve lope d g lob a l ,  rea l  g loba l  compet i t ive  adva nta ge .   A nd i f  t h ey  
want  to  t hen  get  wo r se  IT  an d more  ex pen s ive  IT  th roug h merc ant i l i s t  po l ic ies ,  wh ic h  i s  
what  t he  re su l t  w i l l  b e ,  the n i t  mean s  the  Tatas  o f  the  wo r l d  a n d the  Wi pros  o f  the  
wor ld  are  just  go i n g  t o  have  to  p ay  h ig her  pr i ces  a n d be  less  co mpet i t ive .  
 The  I n dia ns  don 't  see m to  qui te  u nd erst an d th at  t radeo f f .   T hey ' re  jus t ,  a s  I  
sa i d ,  t hey  re a l ly  have  manu fact ur in g  e nvy ,  an d th ey ' re  go i n g  to  copy .   So  I  th ink  In di a ,  
I 'm  le ss  wor r ie d  a bou t  In di a  be ca use  I  th in k  fu nd amenta l ly  In d i a  wi l l  move  in  the  r i g ht  
d i re ct io n.   In d ia  i s  m uch more ,  to  me,  l i ke  Amer ic a .   They  have  more  Amer ica ni ze d 
va lues ,  I  th ink .   T hey ' re  a  democracy .   T he y  do  have  a  muc h,  t h ey  have  a  ve ry  s t rong ,  
even tho ug h t hey  h a d some state -owne d compan ies ,  t hey  have  a  very  p r iva te  secto r  
wor ld  w ith  CEOs  who  want  to  do  th e  r i g ht  th i ng .  
 So  I  t h i nk  we have  to  rea l ly  work  har d  to  make  sur e  I nd ia  does n' t  go  down 
the  Be i j i n g  con sens us  pat h,  but  I  t h i nk  t he y ' re  ea s ie r  to  work  w ith .  
 COMMIS SIO NER CLEV ELAND:   T ha nk  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   An d we 're  r ig ht  up  ag a i nst  t he  t ime wise ,  
but  we  have ,  I  th ink ,  t ime for  one  more  se t  o f  q uest ions .   
 Commiss ione r  S la ne .  
 COMMIS SIO NER SLA N E:   Tha nk  you .   
 Rea l  qu ick ,  I 'm  very  i nteres ted in  the  STE M educ at io n i s sue ,  a nd yo u know 
as  I  see  i t ,  t here  rea l ly  are  two  pro blems when I  ta lk  to  t hese  s tude nts .   O ne  i s  t hey  say  
there  jus t  are n ' t  t he  jobs  t here ,  so  why  sh ould  I  s pe nd four  yea rs  ge t t i ng  an  e n gi nee r in g  
deg ree ,  a n d I  can ' t  g et  a  job ,  a nd  the n t h e  d i f f i cu l ty .  
 My  quest ion i s  how d o  we ince nt iv i ze  the s e  k id s  to  do  t hat ,  a nd  I  t h i nk  
Georg i a  h ad  some pr ogram whe re  t hey  we re  su bs id iz in g  or  su b s id iz in g  un ivers i t ie s  f or  
some of  these  s tu de n ts  i n  terms  o f  the i r  t u i t ion .  
 I  mean sho ul d  th ese ,  shou ld  the  governme nt  h ave  some k i nd o f  prog ram 
where  t here  i s  no  tu i t ion  fo r  the  f i r s t  two  years  or  some other  i ssue  t here  to  i ncen t i v i ze  
these  k id s  to  do  t h i s?   They ' re  a l l  go i ng  to  law sc hoo l ,  an d t hey  shou ld  be  go i ng  to  
eng inee r i ng  schoo l .  
 DR.  BRE ZN ITZ:   So  I ' l l  be  very  br ie f .   T here  i s  a  set  o f  p ub l ic  un i vers i t ies ,  
and  wh ich  we a nd ev ery  s tate  have  spo ns ored,  an d p art  o f  the ,  at  l east  the  mi ss io n  o f  
some pu bl ic  u nive rs i t ies  i s  to  s up ply  e d uca t ion but  a l so  to  he lp  the  s t ate .   I ' m  i n  
Georg i a  Tec h,  an d i f  you look  at  o ur  mis s i on,  i t ' s  ve ry  c le ar .  
 I f  t he  s t ate  o f  Georg i a  so  wis hes  to  have  more  eng inee rs  i n  i t s  pu bl ic  
un ivers i ty  system,  th ey  can e as i ly  do  tha t  by  su bs id iz i ng  some of  the  t u i t ion  bec aus e  
the  t u i t ion  r ate  i s  de c ide d by  the  s tate .   Whethe r  i t  woul d  he l p ,  i t  woul d  pro bab ly  he l p .   
 I t  wou ld  a lso  e spec ia l ly  he l p  i f  you make  S TEM edu cat io n ac tu a l ly  more  
inte rest i n g.   I  mea n t o  be  a bso l ute ly  fa i r ,  the  f i r s t  two  year s  o f  STEM e duc at io n at  
Georg i a  Tec h i s  he l l .   An d not  th at  i n tere s t in g.   I ' ve  looked  at  s ome exper imen ts ,  
actu a l ly  at  MI T ,  wh er e  you go  back  to  the  o ld  s ty le  o f  e ng inee r i ng  so  you not  have  a  
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profes sor  here  a n d 4 00  s tude nts ,  b ut  yo u' re  i n  a  v i r t ua l  la b.   W e have  t he  wor ld - lea di ng  
ICT .   Maybe  we s houl d  u se  more  I CT  i n  t he  c las sroom for  e ng ine er in g,  an d you s ta rt  t o  
p lay ;  r i ght .    
 What  t hose  e ng inee r s  want  to  do  i s  to  p la y  an d t i nker  w it h  th i ngs .   So  we 
shou ld  th ink  abo ut  s ubs id i z i ng ,  we  s houl d  th i nk  a bou t  a l so  how  we cha n ge  the  way  we 
educ ate  e ng inee rs ,  a nd we sho ul d  t h i nk  a bout  may be  ou r  en gi neer i n g  u nive rs i ty  do  have  
a  c lose r  re lat io ns hi p  with  in du stry  beca us e  that  w i l l  so lve  a  p r oblem of  jo bs .   I f  you  
a l re ady  have  a  s t ro ng  re lat ion sh ip  w ith  i nd ustry ,  j ust  l i ke  Germa ny,  Denma rk ,  F i n l an d ,  
a l l  those  ot her  p l ace s ,  by  t h e  t ime you f in ish ,  i f  you dec i de  not  to  pu rs ue  a  gra d uate  
deg ree ,  you ba s ic a l ly  a l re ady  have  a  job  or  at  least  th ree  or  fo ur  inte rn s .  
 DR.  ATK IN SO N:   I  wou ld  jus t  a dd,  i n  p art ,  t h is  i s  a  c h icke n or  e g g  p robl em.   
I t ' s  go i n g  to  be  ha rd  to  grow t he  i nnovat i on  economy of  t he  U. S . ,  i nc l ud in g  prod uct i on,  
un less  we  have  t he  t a len t ,  a nd  i f  you don ' t  have  t he  jo bs ,  the n the  ta len t - - so  we 've  got  
to  do  bot h  at  o nce .   I t ' s  not  j ust ,  I  w as  t h i nk i ng  we  sho ul dn ' t  as sume th at  bet ter  STE M 
educ at io n a lone  i s  go in g  to  so lve  t he  prob l em.   You have  to  hav e  deman d a n d s up ply  
so lut ions  at  t he  same  t ime.  
 On t hat  prob lem,  t houg h,  o ne  o f  t he  a reas ,  not  t he  on ly  ar ea ,  b ut  one  area  
that 's  import ant ,  i s  we  have  s ig n i f i c ant ly  c ut  b ack  o n a  per  GDP bas is  NS F  g ra du ate  
fe l lows hi ps .   In  t he  ' 60s ,  whe n we h ad  th e  Sp ut nik  race ,  we  s i gn i f i ca nt ly  fu nde d NS F  
Ph.D .  fe l lowsh ip s .   I f  you were  i n  e ng inee r in g,  you we re  get t i ng  your  Ph .D . ,  a  lo t  o f  
people  got  fe l lowsh ip s .   To day  t hat  rate  i s  very ,  very  low .   So  I  t h i nk  t hat 's  re a l ly  
importa nt  t h i ng .   W e coul d  do  e ng inee r i ng  Ph.D . ,  sc ien ce  a nd e ng inee r i ng  fe l lowsh ip s .  
 The  seco nd th in g  i s  a  l i t t le  b i t  w hat  D an ny  sa i d .   To  me,  one  o f  the  most  
inte rest i n g  u nive rs i t i es  an d co l le ges  now i n  the  cou ntry ,  an d t h is  i s  a  p l ace  ca l le d  O l in  
Co l le ge ,  w hic h  i s  a  ve ry  smal l  p r ivate  sc hoo l .   I t  was  set  up in  t he  ear ly  2000s .   I t  w a s  
set  u p,  a n d i t ' s  o nly  eng inee r i ng .   I t ' s  a bout  400  s t ude nts .   I  th ink  abo ut  40  pe rcen t  
actu a l ly  are  women ,  young  women,  a nd  i t  i s  on ly  en gi neer in g .   There 's  no - -D an ny ,  y ou 
might  not  l i ke  t h i s - -b ut  t here 's  no  ten ure  and  the re  a re  no  dep artments .  
 An d i t s  overa l l  goa l  i s  to  in teg rate  des ig n,  bu s i ness ,  a nd e ng in e er in g  a l l  
togethe r .   So  you w al k  in  the re  i n  you r  f i r s t  week,  a nd yo u' re  t i nker in g,  you 're  b ui ld i ng  
rea l  pro duc ts .   They ' r e  on t ra ck - - i n  ou r  s t u dy ,  t hey ' re  on t rack  t o  prod uc i n g  twice  as  
many  new bu s i ness  s t artu ps  f rom the i r  s tu dent s  as  M IT  i s .   Twe nty  pe rce nt  o f  t he i r  
s tu dent s  s ta rt  comp a nies .   I  mean  i t ' s  a  p h enomenal  model .   So  Ol i n  i s  a  very  smal l  
schoo l ,  b ut  i t ' s  work i ng  w ith  the  Un i vers i t y  o f  I l l i no is  an d wi th  Sta nfor d  to  k i n d o f  g et  
the  Ol in  model  more  deep ly  i nteg rate d in  our  en g inee r i ng  scho o ls .  
 An d i t ' s  not  t he  on ly  answe r ,  but  I  do  th in k  i t ' s  a n  im porta nt  a n swer  
beca use  on e  o f  t he  t h i ngs  the  Ch ine se  do n't  do  a nd  ca n' t  do  for  a  lo ng  t ime,  t he i r  
eng inee rs  a re  not  ver y  c reat ive  or  en tre pr eneu r ia l .   Ou r  e ng ine ers  ca n be ,  a n d 
un fortu nate ly  ou r  en gi neer in g  ed uc at ion  has  not  done  t hat  as  much a s  i t  sho ul d.  
 So  i f  we  ca n take  the se  en gi neers  l i ke  the y ' re  do in g  at  O l in  an d h ave  them 
f ig ure  out  how to  do  des i gn ,  how to  do  b u s ine ss ,  an d re a l ly  go  out  a nd be  e ntre pre n eurs  
e i the r  i n  compa nie s  or  on th e i r  ow n,  I  t h i nk  t hat  wou ld  be  a  b i g  s te p forw ar d.  
 HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  gent lemen .   O n be ha l f  o f  t he  
Commiss ion an d s t af f ,  I 'd  l i ke  to  once  aga i n  exte nd o ur  ap prec i at ion for  you r  t ime 
today .    
 We're  s che du le d now  for  a  te n -min ute  bre ak .   T ha nk  you .  
 [Wher eu pon,  a  s hort  recess  w as  ta ken . ]  
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PANEL I I :  CHINA’S IN NOVATION INFRASTRUCT URE  
 

CHA IRMA N SHE A:   O u r  secon d pa ne l  to day  add resse s  C hi na 's  s ta te - f un ded  
resear ch an d deve lop ment  pro gr ams.   We ' re  go i ng  to  foc us  on how these  p rogr ams 
operate  an d w hat  impl i cat ions  t hey  have  on Ch in a ' s  a b i l i ty  to  i nnovate ,  i nc l u di ng  w i th i n  
the  p r iva te  sector .  
 Jo in in g  us  to day  a re  t wo  very  season e d a n d d is t in gu is hed e xpe r ts  i n  the  
f ie l d :  Dr .  R ich ar d  P .  S ut tmeier  an d Dr .  Den is  F red  S imon.  
 Dr .  S ut tmeie r  i s  a  Pro fessor  o f  Po l i t i ca l  Sc i ence ,  emer i t us ,  at  t h e  Unive rs i ty  
o f  Orego n.   He  has  w r i t te n wi de ly  o n sc ie nce  a nd  tech no lo gy  d eve lopment  in  Ch in a  a nd  
consu l te d for  a  re por t  on the  top ic  con tra cted by  the  Commiss i on.  
 Dr .  S imon i s  a  P rofes sor  o f  I nter na t ion a l  A f fa i rs  at  Pen nsy lvan ia  State  
Unive rs i ty .   T hro ug hout  a  lon g  ca reer  in  ac ademia ,  he  ha s  re sea rche d a nd  p ub l i s he d on 
topics  re l at i ng  to  i nn ovat ion,  sc ie nce  a n d tech no logy  w ith  a  p a rt ic u l ar  emp has is  o n 
Chi na  an d A s i a .  
 Gent leme n,  you 're  bo th  no  s t ra n gers  to  th e  Commiss ion .   We ar e  gra tef u l  
for  your  cont in ued su pport  an d par t ic ip at i on.   As  a  remi nde r ,  I ' l l  j ust  say  t hat  we  as k  
that  yo u l imit  you r  re marks  to  seve n min ut es ,  a nd yo u know we ' re  not  bas hf u l  abo ut  
ask i ng  q uest io ns .   
 So ,  Dr .  S ut tmeie r ,  p le ase  be gi n .  
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STATEMENT OF RICHARD P.  SUTT MEIER  
PROFESSOR OF  POLITIC AL SCIENCE,  EMERITUS   

UNIVERSIT Y OF OREGON  
 

DR.  SU TTMEIE R:   Th a nk  you,  Mr.  Ch a i rma n .   I t ' s  a  p lea su re  to  b e  with  yo u 
here  a ga in .   An impor tant  su bject ,  a nd I  a p prec iate  t he  c ha nce  t o  comment  on i t .  
 I  j ust  have  a  few i nt r oductory  remark s .   I  wante d to  emp has ize  a  few 
th i ng s .   I  t h i nk  one  i s  that ,  as  a  lo t  o f  peo ple  have  s a i d ,  you  c a n make  a l l  k in ds  o f  
gene ra l i z at io ns  a bou t  Ch in a ,  a nd  they ' re  t rue  in  t he  mor ni ng  a nd not  t r ue  in  t he  
af ter noon .   A nd  so  I  t h i nk  we have  to  a pp r oach t h is  who le  su bj ect  wi t h  a  fa i r  d egre e  o f  
humi l i ty  beca use  i t ' s  a  very  compl icat ed e cosystem,  I  t h i nk ,  an d i t ' s  cha n gi ng  ve ry  
rap id ly ,  a n d I  th ink  w e can get  into  t ha t  a  l i t t le  b i t  more  a s  we  go  a lo ng,  a nd as  i t  
cha nge s ,  we  see  ev id ence  o f  Ch ines e  lea rn in g  a long  the  w ay .  
 I  wa nted to  ju st  remi nd eve rybody  tha t  (a )  we  look  at  C hi na ,  we  can see  
s ig ns  o f  enormou s  a c hievement s  i n  a  v ar ie ty  o f  are as ,  noted i n  my  test imony,  t he  
wr i t te n test imony,  b ut  a l so  very  s ig n i f i c a nt  p rob lems,  a nd  we can get  into  t hose  a  l i t t le  
b i t ,  I  t h i nk ,  today .  
 Secon d,  I  wa nted  to  j ust  emp ha s i ze  wh at  I  would  ca l l  here  t he  dr ive rs  o f  
resear ch an d i n novat ion i n  C hi na .   We t en d to  th in k  a  lo t ,  I  th i nk ,  a bout  n at ion a l  po l icy  
and  the se  R&D prog r ams tha t  you a sked  a bout ,  b ut  I  th ink  we s houl d  a lso  re cog ni ze  that  
there  are  ot her  t h i n g s  at  work  here :  an  en ormous  cons umer  ma rket  th at  i s  at  work .  
 Very  im porta nt ly ,  a t  the  moment ,  I  th i nk ,  i s  t he  d r ive ,  the  new app roac h to  
ur ban i zat io n,  in f ra st r uctu re  deve lopme nt .   Th i s  i s  a  very  import ant  par t ,  I  th in k ,  o f  t he  
th i nk i ng  abo ut  t he  i n novat ion  i n  the  12th  F ive  Yea r  P l an .   We h ave  resou rce  a n d 
env i ro nmenta l  c ha l le nges  a l so  cont r i but in g,  I  th ink ,  to  t h i nk i ng  abou t  th at  a s  wel l ,  a nd 
then a  who le  re servo i r  o f  e ntre pre ne ur i a l  ener gy .   
 I f  you th ink  abo ut  i t  i n  terms  o f  sort  o f  t ra di t iona l  v iews  o f  i nn ovat ion,  
what  we have  here ,  I  th i nk ,  are  both  su pp l y  factors  a nd  deman d  factor s .   I n  o the r  
words ,  ther e 's  no - -C h ina 's  in novat ion,  rese arch  a nd in novat io n env i ro nment ,  i s  not  
dr ive n so l e ly  by  n at io na l  po l ic ie s .   They  ar e  he l p i ng  to  su p ply  t he  system .  
 But  t he  deman d i s  a l s o  there ,  an d we have  to  th i nk  a  l i t t le  b i t  a bout  t hat ,  
espec ia l ly  as   we  ge t  into  t h i s  q uest ion o f  market  force s  a s  was  put  in  the  q uest ions .    
 Secon d,  on ce  we hav e  a  se nse  o f  t he  dr ivers ,  I  th in k  the n i t ' s  h e lpf u l  to  
look  a  l i t t le  b i t  a t  th e  ins t i t ut io ns  w hic h  a re  su p ply i n g  the  rese arch  a nd in novat io n ,  and  
here  a ga in ,  i t ' s  a  com pl i cate d system t hat  we  want  to  be  se ns i t i ve  to  those  
compl ic at io ns .  
 There 's  f i r s t  o f  a l l  a n  aca demic  sys tem,  ch aracte r i zed  by  t he  w ork  o f  the  
un ivers i t ies  a nd in  pa rt ic u l ar  t he  C hi nese  Aca demy of  Sc ien ces .   There 's  th is  w ho le  v ery  
lar ge  i n dus tr i a l  secto r  th at ' s  very  comp l ic ated,  an d I  t h i nk  i t ' s  k in d o f  a  mista ke  to  f ocus  
so le ly  on  SOE s ,  a s  we  hear d a  l i t t le  b i t  i n  t he  f i r s t  sess ion .  
 I  th ink  i n  my  wr i t ten prese ntat ion ,  I  note  how these ,  t he  i nd us tr ia l  secto r  
i s  d i f fere nt i ated  by  o wners hi p .   I t ' s  d i f fe r ent i ated by  s i ze .   I t ' s  d i f fere nt iate d by  lev e ls  
o f  inte rn at io na l i zat io n i n  a  v ar ie ty  o f  ways .   So  we w ant  to  keep  that  in  min d.  
 Th i rd ly ,  t here 's  a  ver y  importa nt  defe nse  sector .   You w i l l  he ar  more  about  
that  t h i s  a f ter noon.    
 Fourt h,  the re  i s  a l so  a  gover nment  resea r ch i nst i t ute  secto r  se rv in g  s uc h 
th i ng s  as  ag r ic u l tu re ,  suc h t h i ngs  as  p ub l ic  hea l th ,  s uch th in gs  a s  env i ronment a l  
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protect ion,  as  we l l .   So  tha t  who l e  gover n ment  rese arc h i nst i tu te  pa rt  o f  i t  i s  a noth er  
part  o f  t he  s tory .  
 An d th en,  f i na l ly ,  you 've  got  t he  mu lt i nat i ona l  co rpor at io ns .   S o  when you  
th i nk  a bout  th is  in novat ion sy stem i n  C hi n a ,  i t ' s  a  re a l ly  compl i cated system,  a n d i t ' s  
b i g ,  a n d the  i nteres t i ng  que st io n i s  to  wh a t  extent  does  i t  cohe re?   To  wha t  exte nt  d o  
you be gi n  to  h ave  po s i t ive  coo perat ion ac ross  i t?  
 Recent ly ,  t he  C hi nese  have  beg un  to  ta l k  a bout  "x ieton g c hu an g x in , "  wh ic h  
can be  t r an s la ted as  co l la borat ive ,  or  cooperat ive ,  in novat io n,  whic h  i s  a  l i t t le  b i t  
d i f fere nt  f rom the  " z i zh u c hu an gx i n ,"  wh ic h  i s  the  i nd ige nous  i n novat ion .   So  th is  
x ie ton g c hua n gx i n  i s  po in t i ng  to  new poss i b i l i t ies  o f  coo perat io n,  both  I  t h i nk  wit h i n  
Chi na ,  amon g the se  d i f fe rent  sector s ,  a nd  with in  t he  inte rn at io na l  env i ronmen t ,  a s  
wel l .  
 Ad d to  t h is  mi x  a  mu ch more  ro bus t  p res e nce  a nd  ro le  for  loc a l  
governmen ts .   We he ard a  l i t t le  b i t  a bout  that  f rom Dan ny  B rez ni t z .   A nd some very  
inte rest i n g  new e xpe r iments  go i n g  on - - I  t h i nk  Den is  w i l l  say  a  l i t t le  b i t  more  a bout  th is -
-where  loca l  gover nm ents  a re  bu i l d i ng  p l at forms  for  in du str y ,  u n iver s i ty ,  gover nmen t  
resear ch co l l abor at io n.  
 P roblems.   Many .   I  t h i nk  t he  C hi nese  a re  very  aware  o f  the se .   I  l i s t  a  few 
of  them i n  t he  p ape r .   They  i nc lu de  w hat  I ' ve  ca l le d  here  t he  " St eve  Jobs  pro blem,"  
whic h i s  on  t he  occ as ion o f  Job s '  deat h,  th e  Ch inese  were  a sk i n g  themse lves  “ why  d on't  
we have  ou r  own Ste ve  Jo bs ,”  an d t h i s  re f lects ,  I  t h i nk ,  some f ee l i ng  o f  d isa ppo int ment  
about  the  leve l  o f  c re at iv i ty  an d i n novat iv eness  in  the  system.  
 Inc ide nta l ly ,  I  t h i nk  a t  least  one  c i ty  has  in i t ia t ed i t s  ow n po l icy  now an d 
p la ns  to  pro duce  C hi nese  Steve  Jo bs .   
 Secon d,  t he  sys tem is  r i fe  wi t h  corr u pt io n and  misco nd uct ,  both  at  the  
leve l  o f  resea rch ,  b ut  a l so  in  te rms  o f  prod uct io n,  prod uct  q ua l i ty ,  an d a l l  those  th in gs  
that  yo u know abou t .  
 Th i rd ,  some very  ser i ous  man ageme nt  p roblems or  nat ion a l  ad minis t rat ion 
prob lems.   T he re  i s ,  as  Rob Atk inso n a l l ud ed to ,  t here 's  so  muc h money  s losh in g  a roun d 
in  C h ina  r i g ht  now,  t hat  i t ' s  re a l ly  not  be i ng  use d very  we l l ,  an d I  th ink  t he  ce nt ra l  
aut hor i t ies  an d t he  Mini s t ry  o f  F i na nce  a re  be gi nn in g  to  a sk  v ery  d i f f i c u l t ,  tou gh 
ques t ion s  a bout  t hat .  
 There  are  a  lo t  o f  s to vepip i ng  pro blems t h at  s t i l l  ex i s t .   T here  a re  ongo in g  
prob lems o f  resea rch ,  re l at io nsh ip s  be twe en rese arc h to  prod u ct ion in  sp i te  o f  t hes e  
new i n i t iat ives ,  bu t  i t ' s  a n  e nd ur in g  prob le m.  
 An d th en I  t h i nk  t her e  i s  t h is ,  wh at  I 've  c a l le d  he re ,  "w hat  i s  in d i geno us  
in novat ion  i n  a  wor ld  o f  g lo ba l i zat ion prob lem"?   A nd I  t h i nk  t h at  the re  a re  some ver y  
s ig n i f i c ant  ch an ges  b egi nn in g  to  hap pe n i n  the  way  C hi na  an swers  t hat  que st io n.   B ut  
i t ' s  a n  on go in g  te ns ion.   To  what  exten t  do  you focu s  on in di ge n ous  i nnovat ion?   To  
what  exte nt  do  you l i nk  u p w ith  the  g lo ba l  prod uct ion system of  the  sort  t hat  D an 
Brez ni t z  t a lke d a bout ?  
 So  I  don ' t  wa nt  to  t a ke  up  any  more  t ime.  I  t h i nk  th ere  i s  a  lo t  o f  t ime for  
ques t ion s .   But  I  wo u ld  jus t  re i tera te ,  a ga i n ,  t hat  (a )  w hat  i s  t ru e  in  o ne  c i rc umsta nc e  
may  not  be  t ru e  i n  a n other  c i rc umsta nce;  ( b)  t he  system is  c ha n gi ng  ve ry  ra pi d ly  in  a  
var iety  o f  w ays ;  a n d (c )  I  th ink  the re  i s  a  l o t  o f  po l icy  le ar n i ng  go in g  on  so  th at  w he n 
the  C hi nese  beg in  to  con fro nt  p rob lems,  t hey  take  them se r iou s ly .   They  look  at  t he m.   
They  are  cons tra ine d f rom so lv i ng  a l l  o f  t h em by  po l i t i c a l  facto r s ,  b ut  nevert he les s  
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they ' re  awa re  o f  t he m.  
 Tha nk  you .  
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Members of the Commission. Thank you for the opportunity to present some of my views on this 

important topic. It is a pleasure to be here with you again. 

 

The subject of innovation in China has attracted worldwide attention in recent years, and there has been 

much disagreement about China’s innovational capabilities and achievements. I think we are gradually 

coming to a better understanding of these issues as seen for instance in a series of useful reports on the 

subject, including the report submitted to the Commission last year by CENTRA Technology.
1
 These 

various studies are giving us a better sense of the assets and liabilities China brings to the challenges of 

innovation. Let me consider some of these briefly here. 

 

China is clearly demonstrating a capacity for significant research and engineering achievements as seen, 

for instance, in the growth of scientific papers published in international journal and notable engineering 

accomplishments in such fields as space, ocean engineering, supercomputing, materials technology, and 

hydraulic engineering. At the same time many Chinese associated with innovation policy, and a number 

of foreign observers, recognize significant problems with China’s national innovation system.
2
 To begin 

to understand these somewhat conflicting phenomena, it is helpful to look at some of the more important 

aspects of China’s innovation ecosystem. 

 

At the outset, we should recall that there are powerful drivers of innovation at work in China. In addition 

to the serious commitment to national action plans for innovation from the political elite, these would 

include an enormous consumer market, important trends in urbanization and infrastructure development 

(both engendering large-scale public investments), major resource and environmental challenges, and an 

enormous reservoir of bottom-up entrepreneurial energy. 

 

Located between these drivers and the successful and not so successful outcomes of research and 

innovation activities is a set of institutions of considerable diversity. These include, first, a sector of 

academic research led by the Chinese Academy of Sciences (CAS) and China’s leading universities. A 

second sector of industrial research and innovation involving Chinese companies is characterized not 

only by differences among various type of industry, but also by notable regional, ownership, and size 

                     
1
 China’s Program for Science and Technology Modernization: Implications for American Competitiveness. See also, The 

World Bank. China 2030: Building a Modern, Harmonious, and Creative High-Income Society (“Supporting Report 2") 

(2012); The Center for American Progress. Rising to the Challenge (2011); and the recent brief report produced by 

McKinsey’s Shanghai office, “How China Is Innovating.” (2012) 
2
 Cf., OECD. OECD Reviews of Innovation Policy: China. 2008. 
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differences. Thus, it is difficult to generalize about the nature of innovation in a sector that includes 

large state-owned enterprises and private firms, which displays both the effects of powerful central 

planning and the play of entrepreneurial energy, which includes firms that are deeply involved with 

global production networks, and those that are more purely domestic in orientation, and firms with 

highly cosmopolitan professional staffs, and those whose experiences are largely limited to economic 

activities in China. The institutional mix is further complicated by the existence of a large defense sector 

which is increasingly committed to the development of dual use technologies and civil-military 

integration, by other government research institutes supporting the supply of public goods (agriculture, 

health, environment, etc.), and finally by the presence of multinational corporations, some 1300 of 

whom now have R&D centers in China of one sort or another.  

 

In short, it is difficult to talk about a simple undifferentiated national innovation system in the face of 

such diversity, especially when we consider the growing role of local governments in supporting 

research and innovation. In addition, at both national and local levels, we see interesting initiatives at 

institutional innovation in support of new public-private partnerships and new innovation “platforms” to 

facilitate the development of networks of cooperation among industry, universities, and government 

research institutes in support of the policy objective of xietong chuangxin (“cooperative,” or 

“collaborative,” innovation).  

 

As you know, China is providing resources for this system of institutions with increasingly generous 

funding, attention to the cultivation and recruitment of technical talent, and the provision of a variety of 

technical support services, including those focused on the creation and management of intellectual 

property. China has also been creative, and largely successful, in exploiting globalization to promote its 

science and technology. It has tapped into the diaspora of Chinese scientists and engineers in profitable 

ways, it has exploited opportunities for advanced  overseas training, and it has developed a robust 

approach to international scientific cooperation. With its mix of domestic support policies and 

international outreach, it is becoming a magnet for MNC R&D investments, for foreign professionals 

seeking research opportunities in China, for Chinese scientists and engineers who once were lost in the 

brain drain, and for foreign governments seeking to build scientific and technological cooperation with 

China. 

 

In spite of these many positive developments, China’s innovation system also faces a number of 

problems. These include, first, widely expressed concerns that Chinese research and innovation are 

characterized by a serious lack of originality and creativity - what might be called  the “Steve Jobs 

problem.”
3
 In addition to the creativity issue, and probably related to it, are the issues of serious 

scientific misconduct and widespread problems of commercial integrity. To these could be added 

problems with existing institutional arrangements - R&D spending outpacing good management, 

problems of stove piping and national coordination, long-standing problems of research and innovation 

in industrial enterprises (weak in-house R&D, weak linkages between research and economy) which 

have stubbornly defied easy solution, and finally, an unresolved tension between techno-nationalist and 

techno-globalist impulses (or, the “what does ‘indigenous innovation’ mean in an age of globalization?” 

question). 

 

Explanations for these problems, and why China’s aspirations for innovation are sometimes frustrated, 
                     
3
 On the occasion of Jobs’ death, many Chinese were asking why China has not and, perhaps, could not produce a Steve Jobs. 

In response, the city of Ningbo, reportedly, initiated a new plan to produce Steve Jobs! 
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involve economic, cultural institutional, and political factors. In economic terms, we can point to some 

serious disincentives (abundant labor, narrow profit margins, availability for foreign technology, etc.) 

which discourage innovation. Culturally, the education system is weak on encouraging “outside the box” 

thinking, and continues to promote excessive respect for hierachical authority. Institutionally, the weak 

rule of law generally, and weak intellectual property rights protection more specifically, combined with 

inappropriate venture financing, frustrates innovative activities. Finally, in political terms, the strong 

belief in state directed, top-down innovation biases the innovation system away from what could be 

more productive bottom-up approaches, and an information culture which privileges political control of 

information as a default assumption, also imposes constraints on the innovation system. Certainly, by 

Western assumptions about innovation, China seems to be trying to “square the circle” by 

simultaneously calling for the creation of an “innovative society” while also seeking to enforce the 

tenets of a “harmonious society” by authoritarian means. 

 

In the remainder of the submission, let me try to address some of the more specific questions you have 

raised. 

 

1. How do such national programs as the 863 and 973, the key laboratory program, and the 

Medium and Long Term Development Plan (MLP) affect innovation in China? 

First, it is important to note that these numbered programs (863, 973) of the Ministry of Science and 

Technology (MOST), while important, represent a relatively limited percentage of national expenditures 

on R&D. The share of the R&D budget directly controlled by MOST is estimated to be less than 20%, 

and this includes more than the numbered programs. That said, these programs have undoubtedly helped 

Chinese scientific and technological development. The question, though, has been whether they have 

been cost-effective. 863, for instance, was originally conceived as a program for catching up with the 

international frontier in high-technology. While it certainly has contributed to high-tech development in 

a variety of fields, the international frontier itself has not remained stationary. It is not clear whether 863 

has led to a reduction in the gap between the two, or a widening.  

 

Another critical question about these programs has been, and continues to be, whether they are 

administered properly. Questions have been raised about the quality and suitability of peer review in 

decision-making about program priorities and project funding, and about the susceptibility of the 

programs to corruption. In the views of at least some scientists, the programs have not really fostered 

original research and innovation, and the reason lies with the administrative arrangements and 

institutional design. 

 

With the initiation of the MLP, China launched a multifaceted strategy of national mobilization in 

support of science and innovation involving major research initiatives and a number of supporting 

measures intended to more fully integrate national R&D projects and industrial policies. Again, there is 

little doubt that the set of policies making up the MLP are advancing Chinese capabilities in research 

and innovation, but the question of cost effectiveness is again prominent. A great deal of money for 

research and innovation is now “sloshing” around China, but there seems to be a growing concern that 

funding increases have outpaced sound administration.  

 

It is fair to say, I believe, that the history of China over the past three decades indicates that Chinese 

leaders take the country’s problems seriously, learn from mistakes, and in an iterative fashion, attempt to 

correct institutional failures. There is again, today, active discussions about future reform of the S&T 
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system which recognize that the next steps in reform will not be easy. But, there is also a recognition 

that the future performance of the innovation system is contingent on them. 

 

Finally, it is important to recognize that one of the more important aspects of the MLP is its emphasis on 

research and innovation in industrial enterprises in order to make the enterprise sector the core of the 

innovation system. This has led to a redirection of policies in favor of enterprises as seen, for instance, 

in a greater share of 863 money going to industry and the establishment of new national laboratories in 

companies. 

 

2. Is China’s model of highly centralized R&D planning effective? Does China’s leadership appear 

to be adhering to this model or moving away from it? 
 

The effectiveness of centralized R&D planning is, to some extent, a function of the nature of the work at 

hand. China’s success in major engineering projects, such as those noted above, is due in part to a 

centralized scheme to mobilize resources to attack high priority technological missions.
4
 In this sense, 

China is not unique; such an approach is found in many other countries, including the United States. 

However, the appeal of this centralized planning model is more deeply ingrained in Chinese decision-

makers than is the case in other countries in part because of the success of the strategic weapons 

programs of the past, and the belief that former major planning efforts have effectively advanced 

Chinese scientific and technological capabilities. In addition, this approach is seen as suitable for a 

developing country as it seeks to “catch-up” to international frontiers, and, again, one can find evidence 

of its effectiveness in other countries. 

 

This model is less appropriate for other projects, though, and for moving beyond “catch up.” The 

emphasis upon centrally directed programs can work against curiosity driven research and bottom-up 

entrepreneurial innovation. For instance, there have been a number of allegations that Chinese 

entrepreneurial startups have been disadvantaged by China’s policy profile which, until recently, tended 

to be insensitive to innovation initiatives that were not part of the plan and the policy benefits therein. 

 

We should recognize, though, that the Chinese innovation system should not be characterized, solely, as 

being driven by central research and industrial planning. As noted in the discussion of institutional 

variety, above, the innovation system is too complex and variegated to be described in simple terms. In 

addition, in terms of research programs, curiosity and investigator driven projects are eligible, although 

                     
4
 It is notable, in this context, that in a recent ranking of the top 10 S&T news stories for 2011, chosen by academicians of the 

Chinese Academies of Science and Engineering for the Science and Technology Daily, the majority involved projects that 

would likely benefit from centralized planning and direction. The top 10 included: 

 

1) The successful test flight of the J-20stealth fighter; 

2) The first time a national science and technology award was revoked because of fraud; 

3) The launch of three more navigation satellites to support the Compass navigation system; 

4) The discovery that body cells can be directly induced to become liver cells; 

5) China's first fast neutron reactor becoming part of the power grid; 

6) A Chinese made manned submersible reaching a record depth of 5000 m; 

7) The "Chang-e II" moon probe satellite reaching the L2 Lagrange point, allowing Chinese scientists to probe targets 

in deeper space; 

8) Tu Youyou winning the Lasker Award for work on artemisinin; 

9) The Shenzhou-8 capsule docking successfully with Tiangong-I; and 

10) The success of the University of Science and Technology of China in working out an eight-photon entangled state. 
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these usually have to fit into some sort of predetermined program definition. Those program definitions 

are more demanding at the Ministry of Science and Technology (MOST) than they would be at the 

Chinese National Science Foundation (NSFC), although even at the latter, the programs for larger grants 

specify program objectives into which projects must be fitted. 

 

It is unlikely that the deep-seated preferences for a centrally planned system will be abandoned any time 

soon in large part because, in some circumstances, they have worked well. However as China attempts 

to move beyond catch-up, as it seeks to better utilize the pools of technical entrepreneurial talent that 

exist, and as it interacts more fully with the global innovation system, the use of the centralized R&D 

planning model is likely to be more circumscribed. 

 

It is useful, in this context, to recall that the distribution of activities in China’s national R&D profile 

reflects the overwhelming preference for technological development (over 80% of national R&D 

expenditures), as opposed to basic and applied research. The administrative arrangements for 

development work will differ markedly from the exploratory activities of basic and some applied 

research. As China seeks to “leapfrog” into leading positions in new science-based industry, it will have 

to give greater attention to exploratory research and to new approaches to R&D management and 

administration. 

 

3. What are the prospects for more market-driven innovation? Is there any real innovation going 

on in China’s private sector?  
 

As the discussion above suggests, we can expect market-driven innovation to become much more 

important in the coming years. But we should also recognize that market-driven innovation is already 

well-established and widespread. As Kevin Wale, president of GM China, noted recently, “What China 

does better than any place else in the world is to innovate by commercialization, as opposed to constant 

research and perfecting the theory, like the West. When the Chinese get an idea, they test it in the 

marketplace. They’re happy to do three or four rounds of commercialization to get an idea right, 

whereas in the West, companies spend the same amount of time on research, testing, and validation 

before trying to take products to the market.”
5
 Wale goes on to note, “in our business in China, if we 

don’t innovate through commercialization, we’re going to lag behind our competitors.” Market forces 

drive the “shanzhai”
6
 culture characteristic of South China, and lie behind diverse innovations in 

consumer products more generally, as well as in business model innovation and innovations in supply 

chain management, areas where China is also often seen as a trend setter. 

 

The play of market forces also helps explain why there is considerable innovative activity in the private 

sector, in spite of policy preferences being biased against private companies. There is a growing 

recognition that the policy preferences enjoyed by state owned enterprises protect them from market 

forces and actually work against the cultivation of cultures of innovation in those enterprises.  

 

Various indicators support the view that the private sector has become active in innovation. For instance, 

according to 2005 figures, of the103 companies which were designated by MOST as “experimental 

                     
5
 Kevin Wale. “Automotive Innovation in China: The View from General Motors.” In, McKinsey report. “How China Is 

Innovating.” 
6
 “Shanzhai” has come to describe the practice of copying or imitating foreign technology (often without regard to IPR), and 

then adding distinctive functionality to a device, at lower cost, that responds to Chinese market preferences. 
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innovative enterprises” that year, 77 were private. Of the 10 most successful Chinese companies in 

securing invention patents in 2009, eight were private. Other research shows that private companies take 

their R&D missions more seriously than SOEs in terms of the intensity of expenditures and the 

recruitment of qualified technical personnel. In order to capture more of the entrepreneurial energy 

found in the private sector, it appears as if the national government and local governments are doing 

more to support the expansion of private sector innovation oriented firms. 
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CHA IRMA N SHE A:   T h ank  you ,  Doctor .    
 Dr .  S imon.  
 

STATEMENT OF DR.  DENIS FRED SIMON  
VICE PROVOST OF INTE RNATIONAL ST RATEGIC INITIATIVES  

ARIZONA STATE UNIVER SIT Y  
 
 DR.  D .  S IMO N:   T ha nk  you.  
 I  too  want  to  th ank  t he  members  for  t he  o pport u ni ty  to  ad dres s  them 
about  th is  i s s ue  o f  in novat ion  i n  C hi na .    
 As  Rob  Atk in son men t ione d,  I  too  ju st  ret ur ned f rom the  U. S . - Chi na  
In novat io n D ia log ue  i n  Be i j i ng ,  a nd  I  t h i nk  we actu a l ly  lea rne d a  lo t  o f  i nte r est i n g  th i ngs  
about  some of  the  d i l emmas  an d some of  t he  c ha l len ges  tha t  C h ina  face s  as  i t  seeks  t o  
improve  i t s  i nnovat io n pe rforma nce .  
 I  tho ug ht  a s  a  w ay  to  complement  w hat  Pe te  d i d ,  w hat  I  wou ld  do  i s  t a lk  
about  two  th in gs .   F i r s t ,  t he  d i f fere nces  in  t he  po l ic ies  t hat  are  be i ng  art icu late d in  t h is  
new 12th  F ive  Ye ar  P l an  fo r  Sc ie nce  a nd  Te chno logy ;  how i t  co nt rasts  wi t h  th e  11th  F i ve  
Year  P l an  we ju st  f in i shed .   An d se cond ,  to  look  at  some of  t he  ongo i ng  d i scu ss io ns  t hat  
have  b een occ ur r i ng  i n  C hi na ,  pa rt ic u l ar ly  over  the  l ast  12  mont hs ,  abo ut  how t he  
system must  re form i t se l f  in  orde r  to  im pr ove  innovat ive  pe r for mance.  
 I  th ink  bot h  o f  t hose  th i ng s  i nd icate  i n  so me ways  the  d i rect ion th at  C hi na  
i s  mov in g,  a n d wh at  i t  hopes  to  accomp l i s h  i f ,  i n  fact ,  i t  suc cee ds  i n  re formi ng  the  
system in  the se  new di re ct io ns .  
 I  th ink  i t ' s  import ant  to  un ders tan d,  howe ver ,  th at  desp i te  t he  fact  t hat  a  
lo t  o f  peo ple  saw C hi na  come out  o f  the  2008  Olympics  wit h  a  great  de a l  o f  se l f -
conf i de nce ,  w i th  a  gr eat  re newed sen se  o f  v ibr ancy  i n  terms  o f  i t s  nat io na l  p ur pose ,  I  
would  ar gue  th at  i n  t he  rea lm of  sc ie nce  a nd te ch no logy  af fa i rs ,  the  lea ders hi p  rea l l y  
has  bee n be set  by  a  g rowin g se nse  o f  ap pr ehens ion an d eve n a nx iety  abo ut  t he  fa i l ure  
o f  i t s  sc ie nce  an d tec hno lo gy  system t o  de l iver  t he  ty pe  o f  per f ormance  ex pecte d,  g i ven 
some of  the  s ig n i f i c a nt  i ncre ases  i n  reso u rces  a nd  at te nt io n t h at 's  be in g  t hrown at  the  
in novat ion  p roblem .  
 So  whi le  we  may  s ee  a  lo t  o f  growt h i n  ter ms  o f  some t ra di t ion a l  metr ics  
l i ke  pate nts ,  i ncre ase s  in  the  n umber  o f  c i ted  p ape rs ,  e t  cete ra ,  I  wou ld  su g gest  t he  
rea l i ty  i s  th at  someth in g,  i n  fact ,  i s  ser iou s ly  miss in g  in  t erms  o f  the  ant ic i pate d 
commerc ia l  impac t  as soc iate d wit h  t hese  g rowin g n umbe rs .  
 In  t he  a f termat h o f  t he  g loba l  f in an c ia l  c r i s i s ,  C h i nese  o f f ic ia l s  be l ieve  th at  
the  wor l d  has  embar k ed on two new tec hn o log ic a l  r evo lut ions :  one  i n  the  l i fe  s c ie nc es  
and  b iotech no logy  an d the  other  i n  c le an  e ner gy  tec hno lo g ies .   Today ' s  le ade rs  have  
committed themse lve s  to  Ch in a   p lay in g  a  very  promi nent  r o le  i n  the se  i n dus tr ie s ,  a nd 
they  wa nt  to  be ,  i n  f act ,  amon g t he  le ade rs  i n  dr iv in g  t he  a dva nced  f ro nt ie rs  i n  b iot ech 
and  c le an e ner gy .  
 At  s ta ke  for  Ch ine se  l eader s ,  I  woul d  arg ue ,  i s  more  t ha n j ust  compet i t ive  
adva nta ge  i n  eco nomic  terms ,  tho ug h t hat 's  v ery  import ant .   T h e  par amount  d r iver s ,  I  
would  ar gue ,  a re  po l i t i ca l .  
 Fa i lu re  to  make  s ig n i f i ca nt  pro gress  a lo ng  the  i n novat ion  cu rve  would  leave  
Chi na  not  on ly  u na bl e  to  fac i l i tate  i t s  ow n  cr i t i ca l ly  neede d eco nomic  t r ans i t io n,  bu t  i t  
a l so  wou ld  leave  Ch i na  wi th  a  se nse  o f  po l i t i ca l  expos ure  th at  s imply  i s  u nacce pta bl e  to  
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Bei j in g .  
 In  co ntr ast  to  a  lo t  o f  peop le  who  see  C hi n a  as  hav i n g  a l rea dy  b ecome an 
uns topp ab le  j u gge rna ut  t hat  inc reas in g ly  i s  domin at i n g  or  seek s  to  domin ate  t he  g lo ba l  
economy,  I  ta ke  a  rat her  d i f fere nt  t ack .   I f  we  look  at  t he  12th  F ive  Yea r  P l an,  we  se e  a  
cha nge  in  the  f l avor  o f  how C hi na  i s  t h i nk in g  a bout  i t s  in novat i on d i lemmas.   Compa red 
with  t he  11t h  F ive  Ye ar  P la n,  for  ex ample ,  the  C hi nese  use  t he  t erm "gon gj ia n,"  w hic h  
means  co nq uer ,  as  in  a  b at t le  o r  a  co nf l i c t .  
 Th is  i s  ve ry  d i f fere nt  tha n the  ima ge  po rt r ayed i n  t he  11t h  F ive  Year  P l an ,  
where  C hi na  ba s ic a l ly  saw t he  t r ans i t io n  to  a  knowle d ge  econom y as  s imply  a  c han ge  in  
the  fo un dat ion o f  i t s  economic  b ase .  
 The  p romot ion o f  in d ige nous  in novat ion,  whic h  i n  t he  U ni te d S tates  has  
become a lmost  a n  a n athema to  t he  e nt i re  U.S .  governmen t  a nd the  Amer ica n bu s i nes s  
community ,  I  t h i nk  i s  s t ress ed eve n more  s t ron gly  in  the  12t h  F ive  Year  P la n.  
 The  11th  F ive  Year  P l an  ide nt i f ie d  many  pr oblems i n  t he  S& T sy stem in  
terms  o f  weake r  or i g i na l  i nnovat ion c ap ab i l i ty ,  a  s horta ge  o f  h i g h - leve l  perso nne l ,  poor  
e f f i c ie ncy ,  a n d a l loca t ion o f  resou rces .   In  the  12th  F ive  Year  P l an,  t hey  t a lk  abo ut  
these  s ame k i nd o f  p r oblems b ut  a l s o  ad d an a d di t iona l  p rob le m,  quote -u nq uote ,  
"d iso rde r  i n  t he  p rev a i l in g  i nst i t ut io na l  m echa nisms "  for  su ppo rt i ng  S&T a dva nceme nt .  
 The  very  rea l  d issa t i s fact io n wi th  pro gress  a lon g t he  p ath  o f  g r eater  
in d i geno us  i n novat io n i n  C hi na  i s  ma ni fest ed i n  t he  l ar ge  n umb er  o f  n at io na l  a nd 
reg io na l  medi a  re por ts  i n  C hi na  ob serv i n g  the  loc a l  v i s i t s  o f  se n ior  o f f i c i a l s  su ch as  L i  
Cha ng ch un ,  Wu Ba ng guo,  as  we l l  a s  H u J i n tao  an d We n J ia bao ,  a l l  o f  whom h ave  bee n 
t rave l in g  a rou nd t he  count ry  a dmonis h i ng  prov i nc i a l  a n d mu nic i pa l  o f f i c ia l s  to  make  
greate r  e f forts  to  pro mote  ind ige nou s  i nno vat ion .  
 One  p art ic u la r ly  inte rest i ng  ch an ge  i n  t he  12th  F ive  Yea r  P la n  i s  the  
removal  o f  one  o f  th e  key  in di cators  o f  te chno logy  deve lopmen t  h i gh l i g hted in  the  1 1th  
F ive  Yea r  P l an,  name l y ,  the  metr ic  for  ca lc u lat i ng  depe n dence  on fore ig n  tec h no logy .   
The  so - ca l led  "40  pe r cent"  metr ic  or  h ur dl e  ap pear s  to  h ave  be en take n ou t  o f  t he  
newest  F ive  Ye ar  P l a n,  per ha ps  b eca use  C hi nese  lead ers  recog ni ze  t hat  mu ch o f  the  
tech no log ica l  a dvanc e  in  Ch i n a  tod ay  nece ssar i ly  w i l l  be  a  p rod uct  o f  t he  b le nd in g  o f  
both  fore i gn  an d domest ica l ly  der ived tech no logy .  
 Two other  e leme nts  were  ad de d i n  t he  12 th  F ive  Yea r  P la n .   On e  i s  t h is  new 
emphas is  o n t he  b ui l d i ng  an d s t ren gt hen i ng  o f  i nnovat ion base s  an d co l la borat ive  
p lat forms,  an d t he  ot her  invo lves  the  e xp l i c i t  emp has is  o n the  f urt her  growt h o f  h i gh -
leve l  ta len t .  
 In  sp i te  o f  t he  hu ge  q uan t i t at ive  j ump in  t he  n umbe r  o f  sc ie nt i s ts  an d 
eng inee rs ,  t he  rea l i ty  i s  t hat  Ch in a  s t i l l  fa c es  a  se r iou s  ta lent  sh ortage  in  terms  o f  th e  
sup ply  o f  q ua l i f ie d  i n div i du a l s  wi t h  e i the r  adva nced  tec hn ica l  o r  mana ger ia l  sk i l l s .  
 The  o f f ic i a l  la un ch o f  the  12th  F ive  Year  P l an  wa s  a ugmen ted by  the  
pu bl icat ion o f  an  imp ortant  ar t ic le  wr i t ten  by  Premier  Wen J i ab ao  in  J u ly  2011  i n  t he  
maga z i ne  "Qi us hi , "  w hic h  i s  a  Pa rty  jo ur na l .   In  a  rema rka bly  f r ank  s tatement ,  Premi er  
Wen note s  th at ,  quot e -u nq uote ,  " Ch ine se  capa c i ty  for  i n d i geno us  i n novat ion  i s  we ak ,  
that  Ch ine se  i nd ust r i a l  tec hno logy  i s  at  a  l ow leve l ,  a n d th at  both  C hi nese  bas ic  an d  
cut t i n g  ed ge  r esea rc h are  re l at ive ly  u nim pres s ive . "  
 He  s ta tes  r athe r  ex pl ic i t ly  th at  " t he  C hi ne se  sc ie nce  an d tec hn o logy  system 
is  i ncompa t i b le  w ith  the  ne eds  o f  economi c  an d tec hno logy  deve lopment ."  
 Even f urt her  o n i n  t h e  docume nt ,  he  goes  on to  say ,  " C hi na  l ac ks  or i g i na l  
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in novat ion  ca pa bi l i ty ;  rare ly  does  i t  pro pose  new iss ues ,  new t heor ie s  or  new d i rect ions  
in  s c ie nce;  a nd  core  t echno logy  i s  s t i l l  con tro l le d  by  other s ,  a n d many  import ant  
in dus tr i a l  t ech no log i ca l  need s  re ly  on for e ig n  cou ntr ies ."  
 I  wo ul d  a rg ue  t hat  th is  a r t ic le  i n  Q iu sh i  p l us  t he  c ha nges  i n  the  12th  F ive  
Year  P l an  have  e nge n dere d a  rat her  new a pp roach  or  a  new set  o f  th ink in g  i n  Ch ina  
about  wha t  d i rect ion to  take .  
 F i r s t ,  I  t h i nk  t he  i dea  that  the  system is  n ot  rea l ly  work i n g  wel l  h as  i n duce d 
the  not ion t hat  pe rha ps  mayb e  even some rad ica l  c ha nges  are  n eeded in  the  system.   I  
don ' t  t h i nk  t he  fa ct  t hat  t he  C hi nese  lea d ers  h ave  a n amb it io u s  age n da wi l l  ch an ge.   But  
the  f act  i s  t hat  Ch ina  i s  s imply  not  go in g  t o  be  sat i s f ie d  by  acce pt i ng  a  more  l imite d ro le  
as  a  proces s -or ien ted  inc rementa l  in novat or  in  the  g lo ba l  i nnov at ion system.  
 Secon d,  t he  i nc reas in g ly  imper at ive  nat ure  o f  ac hiev i ng  g reater  in novat ive  
per fo rmance  seems t o  be  d r iv i n g  C hi na  f u rther  i n  t he  d i rect ion  o f  sp ur r i ng  in novat i on  
us i ng  the  ma rket  an d  us i n g  ent erp r i se .  
 I t ' s  a l so  d r iv i n g  a  gre ater  deg ree  o f  ur gen cy  for  g reate r  IPR  pro tect ion ,  
aga in ,  as  note d be for e  beca use  eve n C hi ne se  ente rp r ise s  tod ay  are  fee l i ng  the  cr unc h.  
 An d f in a l ly ,  a nd most  importa nt ly ,  i t  h as  a wakene d a  n ew se ns i t iv i ty  to  t he  
dynam ic  ro le  to  be  p l ayed by  smal l -  an d m edi um -s ize d f i rms  in  the  i nnova t ion syste m.   I  
th i nk  t h is  porte n ds  a  b i g  s h i f t  away  f rom t he  c urre nt  focus ,  wh i ch  h as  been  on SOEs .   
Ad d to  t h is  mi x  the  g rowin g ro le  o f  fore ig n  R&D ce nters ,  t he  i n creas in g  numbe rs  o f  
retur nees ,  a nd i t  c an be  sa id  th at  t he  i nno vat ion la nds ca pe  i n  C hi na  may  be  po ise d f or  a  
dramat ic  c ha nge  i n  t erms  o f  i t s  ce nter  o f  grav i ty .  
 Wi l l  i t  lea d to  a  su bst ant i a l ly  more  i nnovat ive  Ch in a  - -  on ly  t ime  wi l l  te l l .   
But  on e  th in g  i s  c lear ,  namely ,  t hat  t he  ne cess i ty  o f  en ha nc i n g  the  i nnova t ive  
per fo rmance  combi n ed wit h  a  ren ewed in c l i nat ion to  c lea n u p some of  the  bu rea ucr at ic  
prob lems t hat  prese n t ly  con foun d t he  sy st em seems to  have  un l eashe d a  new 
wi l l in g ness  to  ex per i ment  an d b rea k  dow n  ex is t in g  sa cre d cows  a lon gs ide  t he  e nt i re  
sc ie nce  a nd  tech no lo gy  mach ine ry  i n  C hi n a .  
 Tha nk  you very  much .  
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I would like to thank the Committee for providing me an opportunity to address the members 

regarding the issue of innovation in China.  Having just returned from China this past weekend, where I 

participated in the US-China Innovation Dialogue as a member of the American experts group, I had a 

chance to gain a firsthand view of the latest Chinese thinking about the opportunities and challenges 

they face in fostering fundamental improvements in their innovation capabilities and performance.  I 

also had a wonderful opportunity not only to exchange ideas with long-term friends and associates 

within China’s Ministry of Science and Technology (MoST) and the Chinese Academy of Sciences 

(CAS), but I also had the benefit of several productive meetings with the local S&T bureau in both 

Wuhan (in Hubei province) and Chengdu (in Sichuan province), respectively.  These meetings afforded 

me an opportunity to deepen and broaden my understanding of where Chinese officials think they stand 

today in terms of their innovation trajectory and what hurdles they must overcome if their country is to 

move in the direction of shifting from a manufacturing oriented to a knowledge-driven economy. 

The committee has asked me to present some of my views on where China stands in building an 

infrastructure to support its innovation drive.  Perhaps the best way to consider this issue is to examine 

two items.  First, I believe it is important for us to analyze the differences between the policies and 

initiatives contained in the recently concluded 11
th

 Five Year S&T Plan (2006-2010) and the current 12
th

 

Five Year Plan for S&T (2011-2015).    And second, I think it is important for us to consider and review 

the very important on-going discussions that have been occurring in China over the last 12-18 months 

regarding the next stage of S&T reform in China.  By providing some insights into both of these matters, 

I believe we can secure a better grasp of China’s current concerns and apprehensions regarding its own 

innovation capabilities. 

From my perspective, the issue of China’s efforts to create a more innovation oriented economy 

has been embedded in a great deal of hyperbole, exaggeration, and embellishment.  The media, 

combined with an increasingly larger and larger segment of the policy community, seem to be caught up 

in conjuring up the image of China as a steadily emerging, albeit significant, technology threat to the 

United States.  Very little in-depth serious research has been conducted on Chinese innovative 

performance across the broad range of key sectors that are the focus of China’s national and local 

policymakers.  While there is little doubt that Chinese leaders have articulated ambitious goals and 

intentions for catching up and even leap-frogging Western countries in some key technological fields, 
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the reality is that China has a long way to go before it presents a serious overall threat to US 

competitiveness and scientific leadership.  

In the 1980s, when China S&T specialists were asked why China lags significantly behind the 

West and Japan in science and technology, most responses focused on three critical deficits:  1) not 

enough money to support meaningful R&D at all levels; 2) not enough talent in terms of qualified 

scientists and engineers; and 3) a backward infrastructure that had little modern equipment and advanced 

computing capability.  Ironically, when somewhat that same type of question is posed today, the first 

response among most serious experts would be: 1) there is more than enough money, with R&D/GDP 

spending growing some twenty-plus percent over the last half dozen years; 2) there seemingly is more 

than enough talent with undergraduate and graduate enrollments in science and engineering continuing 

to grow since 1999 by leaps and bounds; and 3) there is more than enough equipment considering the 

fact that today China has some of the most modern laboratories in the world with some of the most 

advanced equipment in place.  So, one might then ask, so what is wrong?  What’s not working?  What is 

the problem?   

Unlike many who believe that post Olympics 2008, Chinese leaders have exhibited more self-

confidence and perhaps an ample dose of arrogance in the midst of a pronounced surge in nationalism, I 

would like to suggest that in the realm of science and technology affairs, China’s leadership has been 

beset by a growing apprehension about the failure of their S&T system to deliver the type of 

performance expected given the significant increases in resources and attention being thrown at the 

innovation system at all levels.  While traditional metrics such as growth in numbers of patents and 

increases in the number of SCI citations all seem to suggest China is on the road to becoming a more 

significant player in the global innovation system, the fact is that there is something missing in terms of 

the anticipated commercial impact associated with these growing numbers. 

 In the aftermath of the global financial crisis, Chinese leaders have focused much of their 

attention on what they believe will be a new era of profound change in the realm of science and 

technology.  More specifically, along with the continued importance of information technology and new 

materials, PRC officials believe that the 21
st
 century will be dominated by two new technological 

revolutions, one in life science and biotechnology and one in cleaner alternative energy and associated 

technologies.  Whereas China largely missed out on both the microelectronics and computer revolutions 

because of the debilitating effects of the Cultural Revolution (1966-76), today’s leaders have committed 

themselves and the Chinese S&T community to ensure that China plays a prominent, if not leadership 

role, in developing and driving the advanced frontiers in biotechnology and clean energy.  At stake for 

Chinese leaders is more than just competitive advantage in economic terms, though this clearly is 

important, especially as one tries to understand the specific drivers underlying the massive push for 

indigenous innovation.  The paramount drivers are political and have been political since 1978 when the 

PRC launched its so-called “four modernizations program.”  Having had to deal with the technological 

problems brought on by the Sino-Soviet rupture in the late 1950s as well as confront the restrictions on 

technology transfer imposed by the former COCOM and the continued efficacy of US export controls, 

Chinese leaders view greater technological autonomy as the primary way to diminish, if not eradicate, 

the ability of the US or any other nation to use denial of access to technology as a form of leverage 

designed to influence Chinese behavior, internal and external.  Thus, failure to make significant progress 

along the innovation curve leaves China not merely unable to facilitate its own critically needed 

economic transition, but it also leaves China with a sense of political exposure that simply is 

unacceptable to Beijing. 
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 Unfortunately, for PRC officials, as suggested earlier, the Chinese innovation machine has not 

proven to be the unstoppable juggernaut that increasingly seems to be the picture painted by many 

Western observers.  In the new 12
th

 Five Year Plan for S&T, there is a striking change of tone in the 

language deployed when compared with the 11
th

 S&T FYP.  For example, the term “gongjian” (conquer 

as in a battle or conflict) is used in the 12
th

 S&T FYP when discussing the promotion of indigenous 

innovation; instead of portraying the move towards an innovation-driven nation as largely a change in 

the foundation of the Chinese economy, it is now put forth in terms of a being “crucial stage” in the 

overall development of the country.  The promotion of indigenous innovation—which seemingly has 

become an anathema to the entire US government and American business community is stressed even 

more strongly in the 12
th

 S&T FYP.   The 11th S&T FYP identified many existing problems in the S&T 

system, including a) weak original innovation capability; b) loose linkages between industry and 

research; c) a shortage of high level innovative S&T personnel; d) poor efficiency in the allocation of 

resources; and e) need to further deepen the implementation of indigenous innovation policy.  In the 12
th

 

FYP, these same problems also are highlighted, but added to the list is a new problem dealing with 

“disorder in the prevailing institutional mechanisms” (jizhixing zhangai) for supporting S&T 

advancement.  Moreover, it also is noted that because of the still underdeveloped nature of Chinese 

indigenous innovation capability, the country has not been able to make sufficient progress the domain 

of economic and social sustainability. 

 The very real dissatisfaction with progress along the path of greater indigenous innovation 

capability is noticeably manifested in the large number of national and regional media reports in China 

observing the local visits of senior leaders such as Li Changchun and Wu Bangguo as well as Hu Jintao 

and Wen Jiabao—all of whom have been traveling around the country admonishing provincial and 

municipal officials to make greater efforts to promote indigenous innovation.  The repeated messages 

about the promotion of indigenous innovation appear to highlight a distressing gap between the S&T 

aspirations of the central government in this area and the reality on the ground in terms of both 

enterprise behavior and the lack of tangible success at the local government level in helping to realize 

Beijing’s explicitly stated goals. 

One particularly interesting change in the 12th S&T FYP is the removal of one of the key 

indicators of “technology development” highlighted in the 11
th

 S&T FYP, namely, the metric for 

calculating “dependence on foreign technology.”  The so-called “40%” metric appears to have been 

taken out of the newest FYP document, perhaps because Chinese leaders recognize that much of the 

technological advance in China necessarily will be a product of the blending of both foreign and 

domestically derived technologies and that the effort artificially to lessen the utilization of imported 

technology and know-how might actually stifle some forms of domestic innovative activity. 

Two other elements also were added to the 12
th

 S&T FYP.  One is the new emphasis on building 

and strengthening innovation bases and platforms.  The focus here appears to be on more effectively 

leveraging and sharing key technological resources and equipment to support innovation efforts.   This 

also may mean greater emphasis on harnessing technology clusters to harvest innovation.  The other 

element involves a more explicit emphasis on the further growth of China’s high-level talent pool and 

the creation of a number of “innovation teams” to bring together innovative people.   In spite of the 

quantitative jump in the numbers of scientists and engineers in China, the reality is that the PRC still 

faces a serious talent shortage in terms of the supply of qualified individuals with either advanced 

technical or managerial skills.  Taken together with the other changes noted above, the 12
th

 S&T FYP 

projects a more imperative tone and greater sense of urgency in advancing the country’s capabilities for 
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achieving indigenous innovation. 

 The official launch of the 12
th

 FYP for S&T was augmented by publication of an important 

article written by Premier Wen Jiabao that appeared in the CCP journal titled “Qiushi” (Truth) in July 

2011.  Premier Wen’s article seems to have provided the impetus for a very wide ranging debate and 

discussion about new directions for S&T reform in China.  In a remarkably frank statement, Premier 

Wen notes that “Chinese capacity for indigenous innovation is weak, that Chinese industrial technology 

is at a low level, and that both Chinese basic and cutting edge research are relatively unimpressive.”  He 

also states in rather explicit terms that “the Chinese science and technology system is incompatible with 

the needs of economic and technology development.”  Clearly, Premier Wen takes care to note the major 

progress China has made in terms of manned spaceflight, high speed rail, experimental fast reactor, 

superconductivity, hybrid rice, gene sequencing, and supercomputing (the Tianhe-1) and the 

development of a high performance processor (Loongson).  Nonetheless, Premier Wen is quite strident 

in his comments about where China stands:  “China lacks original innovation capability; rarely proposes 

new issues, new theories or new directions in science; and core technology still is controlled by others 

and many important industrial technological needs rely on foreign countries.” 

 Finally, but perhaps most critical, Premier Wen discusses the inherent flaws in the existing 

science and technology management system, citing three critical deficiencies:  a) the existence of 

structural and institutional obstacles for achieving a market oriented technological innovation system 

with enterprises as the mainstay; b) the macro S&T decision making mechanisms and organizational 

structure is irrational—caused by institutional fragmentation; and c) the enthusiasm and creativity of the 

majority of scientists are not fully mobilized.  To remedy these defects, he presents three measures:  1) 

accelerate the onset of the enterprise-led technology and R&D innovation system; 2) clarify the role and 

functions of the market, government and enterprises, and especially accelerate the transformation in the 

role of the government, including establishment of separate operating mechanisms for S&T decision-

making, policy implementation, and evaluation ; and 3) continue to push forward with reform of 

scientific research institutes.   

 As suggested, the Qiushi article seems to have sparked the beginning of a major series of policy 

discussions about the directions for S&T reform, with some sources even suggesting that the Ministry of 

Science and Technology be abolished and its operating functions be transferred to the Ministry of 

Education, the Ministry of Industry and Information Technology, etc.  MoST has been the object of 

frequent criticism, particularly concerning the inefficiencies associated with the way it allocates research 

project monies.  In this regard, there also have been suggestions that China perhaps needs an 

overarching organization similar to OSTP in the US.  From the Chinese perspective, such an 

organization would have the clout and capacity to serve as a paramount coordinating mechanism for 

helping to drive macro-level policy while leaving the day-to-day functions of providing research grants 

and allocation R&D funds to other ministries and related organizations.  While it seems unlikely that 

MoST will be abolished or even that such a decision would be the right option to pursue, the fact that 

such a radical possibility has even surfaced further suggests the leadership continues to search for an 

adequate solution to the continued poor performance of the innovation system.   

   The imperative nature of the issue also can be seen in just how rapidly the Chinese S&T system 

has responded at lower levels to a call for enhancing innovative performance and fixing the problems 

that surround the operation of the innovation system.  In February 2012, the media reported that Nanjing 

had been selected as a pilot city for national S&T reform.  Nine new policies were identified focusing on 
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the management of scientific and engineering talent, greater technology protection, and the 

encouragement of technology startups.  In that same month, Shandong province announced that it was 

launching an effort to establish a new management system to strengthen supervision and management of 

S&T activities, establish the dominant position of enterprises, promote deeper cooperation with the 

Chinese Academy of Sciences, Chinese Academy of Engineering and the China National Natural 

Science Foundation, and build a more flexible talent pool to enhance S&T innovation efforts.  In March 

2012, Guangdong province issued a similar series of pronouncements, with  Li Xinghua, the Director 

General of the S&T Department of Guangdong province, stating that a series of newly created research 

institutions would become the focal point for helping to deepen S&T reform and improving regional 

innovation.  In addition, Guangdong province is the first province in China to launch formal legislation 

concerning indigenous innovation and its application—a reflection of that province’s intention to move 

quickly and expeditiously away from its current economic orientation.  Both Hubei province and 

Xinjiang also initiated efforts in the same month to embark on a new phase of S&T reform, suggesting 

that the entire S&T system has been engaged in the process of deliberating how to introduce and 

implement major changes into their local S&T structure.  With the growing role of the localities in 

providing financial support for innovation efforts and the clear steps being taken to bring innovation-

related decision-making closer to the point of actual R&D and related activities, the actions at the local 

level reflect the seriousness with which the central government’s directives are being received and acted 

upon. 

 All of the actions described reflect three important trends that have implications for how we view 

the thrust and direction of China’s innovation efforts.  First, the current system clearly is not working 

well and several radical changes seem to be in the making.   Just how far the leadership is willing to go 

to unleash China’s full innovative potential remains to be seen.  A general tone of dissatisfaction 

continues to pervade the highest echelons of power in Beijing in terms of the real imbalance between the 

growth in S&T inputs and resources and the limited achievements on the output side in terms of real 

innovative breakthroughs.  While some observers of China’s innovation system have argued quite 

persuasively that the PRC’s strong emphasis on indigenous innovation and push for radical versus 

incremental innovation represents a costly mistake and misallocation of resources, the fact remains, 

however, that Chinese leaders have an ambitious agenda for science and technology advance that simply 

will not be satisfied by accepting a more limited role as a process oriented, incremental innovator in the 

global innovation system.  The political will and desire in China to be among the global technological 

leaders simply will continue to trump the apparent economic logic of such a more limited role. 

 Second, the increasingly imperative nature of achieving greater innovation performance seems to 

be driving China in the direction of greater reliance on the market for spurring innovation, especially as 

more and more initiative and investment is being expected from the enterprise.  In addition, it also is 

driving a new sense of urgency for enhanced IPR protection, especially from inside of China from 

among Chinese enterprises, many of whom appear just as worried as their foreign counterparts about 

IPR theft, copying, pirating, etc.  This is not surprising since this is very similar to the path taken by 

Japan, South Korea, Taiwan, and Singapore as they moved from their prior emphasis on low cost 

manufacturing to more R&D and design oriented emphases in their economies.  This could bode well 

for Western, Japanese and Korean firms, among others, who have lobbied strongly and steadfastly for 

stronger IPR legislation and enforcement in China over the last decade or longer. 

 Finally, the growing focus on the enterprise in terms of innovative initiative, which initially had 

been adopted as a major policy thrust in the “15 Year Medium-to-Long Term Plan for Science and 
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Technology (2006-2020)” launched in early 2006, seems to have awakened a new sensitivity to the 

dynamic role to be played by small and medium firms in the innovation system.  It is clear that 

heretofore large, state owned enterprises have been the major beneficiary of the central government’s 

strong emphasis on innovation and technological advance.  Many of the firms on the list of China’s so-

called “most innovative enterprises” issued by MoST are indeed SOEs.  Frequently, they have been 

given significant access to capital and related resources that simply have not been available to smaller 

firms.  As of the result of the new S&T reforms and the questions raised by both domestic and foreign 

experts, e.g. World Bank 2030 report, however, there is a renewed emphasis on the catalytic role that 

SMEs could play as engines for bringing new ideas to market in ways that larger firms simply are 

unwilling or will-equipped to do.  In some ways, therefore, we may be witnessing the emergence of a 

new architecture of innovation in China, one with more impetus coming from the local versus central 

level as well as one where smaller firms can receive the necessary support and guidance to allow them to 

become successful component of the Chinese innovation system.  Add to this mix the growing role of 

foreign R&D centers and the increasing number of returnees, especially in such fields as life science and 

biotechnology, and it can be said that the innovation landscape in China may be poised for a dramatic 

change in the center of gravity.  Will it lead to a substantially more innovative China, only time will tell?  

Of course, China is not yet ready to abandon reliance on strong statist-led initiatives to drive key S&T 

advance. Still, one thing appears to be very clear, namely that necessity of enhancing innovative 

performance combined with a renewed inclination to clean up some of the burdensome bureaucratic 

problems inherent in the existing S&T system seems to have unleashed a new willingness to experiment 

and breakdown existing sacred cows across the entire S&T machinery in China. 

 

China's Most Innovative Firms 2011 

Rank Name of Company Business Sector 
R&D Spending 

% 

1 
Huawei Technologies Co., 

Ltd 

Information and Communications 

Technology  (ICT) 
8.94% 

2 Baidu, Inc Internet Search 9.07% 

3 Tencent QQ Instant Messaging 8.58% 

4 

Semiconductor 

Manufacturing International 

Corporation (SMIC) 

Semiconductor 11.25% 

5 
Ctrip.com International Ltd. 

(CTRP) 
Internet Travel Service 15.75% 

6 ZTE Corporation 
Information and Communications 

Technology  (ICT) 
10.09% 

7 Sohu.com, Inc. Internet Information Provider 12.34% 

8 NetEase Internet Information Provider 5.62% 

9 Lenovo Group Limited 
Computer Hardware, Computer 

System, Electronics 
1.28% 
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10 
INSIGMA Technology 

Company Ltd 
Computer Software 1.18% 

11 

Yulong Computer 

Telecommunication Scientific 

(Shenzhen) Co., Ltd. 

Telecommunication 1.55% 

12 Laibao Hi-Tech Co., Ltd. Electronic Devices/Display Tech 3.97% 

13 China Merchants Bank, CMB Banking N/A 

14 BYD Auto Co., Ltd. Automobiles 3.01% 

15 
Great Wall Motors Company 

Limited 
Automobiles 2.02% 

16 Haier Group 
Home Appliances, Consumer 

Electronics 
6.00% 

17 Ping'an Insurance Insurance N/A 

18 China Vanke  Real Estate N/A 

19 
Mindray Medical 

International Limited 
Medical Devices 8.56% 

20 
SAIC Motor Corporation 

Limited 
Automobiles 1.21% 

 

Sources: Manager, 2011, Issue 6; http://www.sino-manager.com; www.haier.com.cn. 

    China’s Top Innovative Companies—2012 (Fast Company) 

 

 

Tencent   Internet company with over 700 million users, $3 billion in   

    revenue, and $1 billion in profits.  QQ mobile and gaming. 

 

Greenbox Children’s clothing fashion brand, emphasizing quality and safety. 

 

United Styles Shanghai based company that lets users design, order, share and preview 

their own clothing on line.  Garments produced by Chinese digital textile 

printers. 

 

Lenovo China’s first real global brand, PRC’s top PC maker known for speed, 

quality and innovation in IT product space. 

 

Suntech Power Producer of solar energy equipment that has gone global with growing 

sales to India and has manufacturing in the US. 

 

Renren Largest real-name social network site in China.  Gone beyond being 

Facebook clone to own identity. 

 

BYD First firm in China to bring electric to public transportation with creation 

of world’s first purely electric bus.  Exploring advances in battery 

http://www.sino-manager.com/
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technology to support clean-energy cars. 

 

Innovation Works Provides coaching and funding to support early stage start-ups in China.  

Key player in helping grow technology entrepreneurship in Chinese 

market. 

 

Alibaba First serious e-Commerce player in Chinese market. Has introduced 

AliCloud to support new offerings, including K-Touch Cloud-Smart 

Phone. 

 

Huawei Dynamic telecommunications equipment firm that heavily invests in R&D 

and has established R&D centers across the globe.  Has provided core 

telecom equipment across Africa/Middle East. 

 

Source:  Fast Company (magazine), 2012 (www.fastcompany.com/most-innovative- 

companies/2012/industry/china)  

http://www.fastcompany.com/most-innovative-
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PANEL  I I :  Q UESTI ON &  ANSWER  
 

CHA IRMA N SHE A:   We l l ,  t ha nk  you  very  mu ch,  both  o f  you,  for  y our  
test imony.  
 I ' l l  t ake  t he  f i r s t  q ue st ion .   T here  w as  a  lo t  o f  d isc uss ion a bou t  the  12th  
F ive  Yea r  P l an .   O ne  o f  the  goa l s  o f  t he  p l an,  as  I  u nd erst an d i t ,  i s  to  set  a  d i rect ion 
where  C hi na  moves  more  away  f rom a n e xport - le d,  i nvestme n t -or ie nte d economy 
towards  one  foc use d more  on domest i c  co nsum pt io n.   The re  i s  deb ate  as  to  whet her  
that 's ,  i n  fa ct ,  occ ur r in g  or  even  pos s i b le  t o  occu r .  
 You see  t he  Wor ld  Ba nk  re port  recen t ly  a u thored  i n  con ju nct ion  with  a  
Chi nese  th ink  t an k  u r g i ng  for  l imita t ion s  o n the  s tate -or iente d sector ,  inc lu di n g  C hi nese  
s tate  ba nks ,  w hic h  le nd pre domin ant ly  to  s tate  e nter pr ises .  
 I f  C h i na  we re  to  hea d  in  t he  d i rect io n o f  a  more  domest ica l ly  or iente d 
economy,  i f  t here  wa s  less  domi na nce  o f  t he  s ta te  secto r ,  both  in  f i na nce  a nd  i n  the  
in dus tr i a l  sector ,  wh at  p rospec ts  wou ld  t hat  have  fo r  i nnovat i on i n  C hi na?  
 DR.  D .  S IMO N:   I  th in k  that  wha t  we wou ld  see  i s  an  u nle ash in g  o f  a  set  o f  
entre pre neu r ia l  e ner g ies ,  p art icu la r ly  a t  t he  loca l  leve l ,  t hat  i n  some p la ces  s imply  have  
been pe nt  u p .   I  ju st  was  wit h  t he  mayor  o f  Wux i ,  w ho  was  a  p a rt ic ip ant  in  the  
In novat io n D ia log ue,  and  he  desc r i bed  a  s i tuat ion t hat  goes  bac k  not  on ly  do zen s  o f  
years ,  b ut  h u ndr eds  o f  years ,  i n  wh ic h  Wu xi  h ad bee n p lay i n g  t h is  ve ry  ent rep rene u r ia l  
ro le  i n  t he  C hi nese  e conomy,  an d g iven  a  numbe r  o f  c ha ng es  t hat  he ' s  bee n ab le  to  
br i n g  a bout ,  he  bas ic a l ly  t a lk s  a bout ,  i n  a  sense ,  a  new wave  o f  n ot  on ly  i nnovat ion but  
a  new wave  o f  ent rep rene urs hi p  t hat  seems to  be  t ak i ng  ho l d .  
 We have  a  n umber  o f  o ther  c i t ie s  whe re  t hat 's  ha ppe ni ng  at  t h e  loca l  leve l .   
We see  i n  C hi na ,  for  example ,  for  t he  f i r s t  t ime,  I  th ink  th is  pas t  year ,  2010 ,  t hat  more  
tha n  50  pe rcen t  o f  t h e  a l loc at io n o f  moni e s  for  s c ie nce  a nd  tec hno lo gy  a dvan ce  i s  n ow 
coming f rom loca l  governments  vers us  t he  centr a l  gover nment .  
 So  we see  t h is  t ra ns i t ion.   As  dece ntr a l i z at ion moves  a head ,  t he  ro le  o f  t he  
centr a l  governme nt  i s  a lmost  neces s ar i ly  go in g  to  dec l ine ,  a nd  I  t h i nk  th at  bodes  w el l  
for  i nnovat ive  pe r for mance  i n  C hi na .  
 DR.  SU TTMEIE R:   One  reason  for  me nt ion i ng  some of  these  d r iv ers ,  
espec ia l ly  t he  u rb an i zat ion p iece  an d t he  env i ro nment  resou rc e  p iece ,  i s  I  th ink  the  fact  
that  t hese  are  now e l evated to  importa nt  object ive s  i n  t he  n at i ona l  R&D an d i n novat ion 
po l ic ies ,  wh ich  i nd ica tes  muc h more  foc us ,  much more  inves tment  i n  t hose  sec tors  a nd 
the  who le  set  o f  pos s ib l e  tec hno lo g ies  th a t  wi l l  s urro un d t hose ,  f rom t ra ns portat ion ,  
communica t ion ,  he a l t h  ca re ,  e t  cetera .  
 So  the re  i s  a  lo t  o f  i n terest i n g  d isc uss ion go in g  on  abo ut  how you ca n take  
th is  u rba ni za t ion  p he nomenon,  w hi ch  i s  a  very  b i g  i ss ue  i n  C hi n a ,  a nd g ive  i t  a n  
in novat ive  s p i n ,  i f  yo u wi l l ,  an d in  a  cert a i n  se nse  have  i t  be  a  dr ive r .  
 So  the  qu est io n o f  re di re ct i ng  the  e conomy i s  a  m uch  b ig ger  i ss ue ,  but  i n  
terms  o f  you r  q uest ion,  i n  te rms  o f  t he  e f f ect  on t he  i nnova t ion  system,  I  th ink  the re  
are  some new tar gets .   I t ' s  not  o nly  ex port  in du str ies ;  i t ' s  not  o nly  ma nu fact ur in g.   I t ' s  
now a  set  o f  soc i a l  d emands  whe re  C hi na  i s  go in g  to  be  t ry in g  to  br i n g  toget her  
tech no log ica l  ca pa bi l i t ies  i n  ene rgy ,  as  I  s a id ,  t r ans port ,  a nd a  whole  se r ies  o f  t h i ng s .  
 CHA IRMA N SHE A:   A r oun d cons umpt ion?  
 DR.  SU TTMEIE R:   A roun d con sump t ion ,  ex act ly .  
 CHA IRMA N SHE A:   R ig ht .   
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 DR.  SU TTMEIE R:   Yea h,  yea h.  
 CHA IRMA N SHE A:   O n e  th i ng  whe n we wer e  in  Ch in a  l ast  - - t h is  remark  by  a n  
Amer ica n rep resen tat ive  o f  a n  Amer ica n h i gh -tec h compa ny  sort  o f  s tu ck  wit h  me.   H e  
sa i d  th at  in  t he  U ni te d St ates ,  i f  a  s t u dent  o f  a  No bel  Pr i ze  wi nn in g  sc ient i s t  over tur n s  
that  sc ie nt i s t ' s  t heor y ,  comes  u p wit h  a  n ew theory  t hat  compl ete ly  deva state s  h is  
mentor 's  theory ,  t hat  s tu dent  i s  rewa rde d.   An d in  Ch ina ,  a  Ch in ese  s tu de nt  wou ld  
never  t ry  to  come u p with  a  theo ry  th at  w ould  u nde rmine  h is  o r  he r  mentor 's  t heory .  
 I t  sort  o f  s t ruck  me.   I  was  ju st  won der in g  i f  you coul d  comment  on th at?  
 DR.  SU TTMEIE R:   I  th i nk  t here  i s  a n  e lemen t  o f  t r uth  to  th at .   I  mean th at  
goes  b ack  to  un der ly i ng  Conf uc ian  pe da gogy  th at  s t i l l  i s  very  c har acter i s t ic  o f  a  lo t  o f  
what  ha ppe ns  in  Ch in ese  u niver s i t ies .  
 Of  cou rse ,  yo u cou ld  a lso  a dd  th at  maybe  the  f i r s t  q uest ion i s  f or  Ch in a  to  
win  t he  Nobel  Pr i ze .  
 CHA IRMA N SHE A:   We l l ,  t hey  have  on  the  p eace  s i de ,  b ut - -  
 DR.  SU TTMEIE R:   Wel l ,  t hat 's  r i ght .   B ut ,  a nd t hey  have  i n  t he  s c ience s ,  o f  
course ,  b ut  not  sc ien t i s ts  wor k i ng  in  Ch in a .   O ne  o f  o ur  co l lea g ues  a n d co l labo rators  
has  w r i t te n a n inte re st in g  p iece  on C hi na ' s  s t r ug g le  to  get  a  No bel  Pr i ze  i n  t he  sc ien ces .  
 DR.  D .  S IMO N:   I  th in k  I  a gree  w ith  Pete ,  b ut  act ua l ly  i f  yo u loo k  at  t he  top 
ten u nive rs i t ies  i n  C h ina ,  t hose  u nive rs i t ie s  have  bee n se le cted  with  a  s pec i a l  mi ss io n 
and  th at  i s  to  be come wor ld -c l ass  u niver s i t ies .  I f  you look  i ns i de  the  bowel s  o f  t ho se  
un ivers i t ies ,  you see  inc reas in g ly  la rger  a n d l arge r  numbe rs  o f  Western -t r a i ned  fac u l ty  
members .   Those  fac ul ty  membe rs ,  I  t h i nk ,  comin g b ack ,  eve n t houg h t here  i s  a  cer t a in  
amount  o f  l i nka ge  ba ck  to  Ch ine se  c u l t ure  an d th at  ped ago gy ,  I  th i nk  t hey  u n derst an d 
that  pro gres s  wi l l  on l y  come f rom that  k i n d o f  c ha l le ng in g  le ar n i ng  e nv i ronment .  
 So  I  t h i nk  we 're  at  t h e  beg in ni n g  o f  a  ch an ge.   Now whe the r  or  not  th at  wi l l  
move  down pa st  t hos e  top te n or  15  u nive rs i t ies ,  down to  the  l ower  eche lon 
un ivers i t ies ,  seco nd t ier  a n d th i r d  t i er  un i vers i t ies ,  t hat 's  a  b i g  que st io n for  Ch in a .  
 Unl ike  t he  U ni te d Sta tes  whe re  we ca n go  throu g h the  f i r s t  to p 100  
un ivers i t ies  a nd s t i l l  get  a  ve ry  good e d uc at ion ,  i n  C hi na ,  the  d rop -of f  a f ter  t he  f i r s t  15  
or  20  i s  re a l ly  s har p,  and  we p roba bly  wo n 't  see  tha t  k i nd  o f  i n novat i ve  ped agogy  
int rodu ced ve ry  q uic k ly  over  the  next  comin g year s .  
 CHA IRMA N SHE A:   T h ank  you  very  muc h.  
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you ,  ge nt l emen,  for  be i n g  he re ,  an d a ga in  
a  very  i ntere st i ng  pa ne l  an d very  inte rest i ng  su bject  today .  
 I 'm  t ry in g  to  un der st and  some of  th is  - - I ' m  t ry in g  to  un ders ta nd a l l  o f  i t ,  I  
shou ld  say .   A nd  Dr .  S imon,  I  a p prec iate  y our  compa r iso n wit h  the  11th  an d 12t h  F iv e  
Year  P l ans .  I  th in k  th at  was  ve ry  he lp fu l .  
 Despi te  say i n g  th at  i t  doesn ' t  w ant  to  be  a n exp o rt - led  e conomy,  Ch in a  i n  
fact  has  the i r  ex ports  to  the  U .S .  a n d the  t rade  def ic i t  t h is  mor ni ng  up  ten  pe rcent  over  
the  p rev iou s  mont h,  so  I  do n' t  know t hat  that  mode l  has  yet  c han ge d.  
 But  everyo ne  i s  ta lk i ng  abo ut  t he  nee d fo r  Ch in a  to  con sume more  
domes t ica l ly .   An d I  t h i nk  t here  a re  ce rta i n ly  ma ny  a dvant age s  to  that ,  b ut  le t ' s  look  at  
i t  f rom t he  ques t ion o f  in novat io n,  w hic h  i s  you r  expe rt i se .   I f  you look  at  aeros pac e ,  
Chi na  w ant s  to  be  more  se l f - s uf f ic ie nt .  
 I  do n' t  know t hat  t he y ' l l  ever  get - -  t hey ' re  go i ng  to  be  at  the  74 7 ,  787  
Dreaml i ner  s i t uat ion in  a  cou ple  o f  year s ,  but  w it h  the  AR J21 ,  t he  C919,  et  ceter a ,  
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they 've  ma de pret ty  sub sta nt i a l  lea ps  ove r  the  las t  cou ple  o f  y ears .   T hey 've  lear ne d 
how to  i nteg rate  an d  with  GE ' s  av ionic s  re lat io ns hi p  wi t h  t hem,  they ' l l  pro ba bly  move  
up t he  food c ha i n .    
 In  autos ,  they 've  bec ome c lose  to  wor l d -c l ass  prod ucer s .   The i r  market  i s  
re lat ive ly  c losed .   18  mi l l io n  con sumer s  bo ug ht  c ars  las t  year .   The  U .S .  was  only  ab l e  to  
get  106 ,000  vehi c les  into  t hat  ma rket .   Av erage  pr ice  o f  37 ,  $3 8 ,000 .   So  t he i r  dome st ic  
consum pt io n i s  be in g  fue led domest ic a l ly .  
 I f  you look  at  te leco m,  same th in g.   H uaw ei ,  ZT E ,  C hi na  Te leco m,  you go  
across  t he  boar d.    
 So  the i r  in d i geno us  i nnovat ion,  the  move ment  o f  fore ig n  R&D to  Chi na ,  a nd 
o f ten t he  i nte gra t ion  o f  in novat ion a n d p r oduct ion,  th at  re lat ionsh ip  - -  i s  Ch i na  
becomin g more ,  a lon g the  models  they ' re  go in g  on  now,  becomin g more  con sumer  o r  
more  domest ic  co ns u mpt ion or ie nted?  I s n ' t  that  rea l ly  c reat in g  a  safe  h ar bor  now for  
the  ne xt  cou ple  o f  ye ars  for  C hi na  to ,  i n  fa ct ,  acce ler ate  t he i r  i nnovat ion to  t he  
exc lu s ion  o f  o the r  i nt ernat ion a l  p l ayers?  U nles s  you move  the re ,  u nles s  you move  your  
R&D there ,  a nd w hat  we ha d ho ped i s  t hat  the i r  con sumpt ion pa t tern s  woul d  op en t h e i r  
market  u p to  fo re i gn  sup pl ier s .  
 We f i nd  now,  j ust  l i k e  Ja pa n d id  i n  the  '80 s ,  i t ' s  a  sa nct ua ry  ma rket .   Am I  
wrong?   I  mea n how do  you look  a t  th is?   Both  o f  you ,  p lea se .  
 DR.  D .  S IMO N:   I f  you  look  at  wh at 's  hap pe ni ng,  le t ' s  t ake  t he  m arket  fo r  
lux ury  goods ,  C h in a  n ow is  the  la rge st  con sumer ,  yo u n ame the  lux ury  prod uct ,  
inc lu di ng  Ro l l s  Royce ,  e t  ceter a ,  an d t he  major  ca r  compa nies  are  even des ig n i n g  s p ec ia l  
vers ion s  o f  we l l -k no wn ca rs  j ust  s imp ly  f or  the  C hi na  market  beca use  t he  deman d i s  so  
hu ge,  an d i t  cont i n ue s  to  grow .  
 What  you  a l so  have  t o  remember  i s  th at  w e 've  j ust  gone  t hro ug h b as i ca l ly  
the  f i r s t  600  mi l l ion  people  a lo ng coasta l  Chi na  an d part  o f  t he  midd le  o f  Ch in a .   We  
st i l l  h aven 't  pene trat ed way  back  in to  the  western  pa rt  o f  t he  c ountry ,  a nd we  s t i l l  h ave  
anothe r  600 ,  700  mi l l ion  people  to  go  i n  te rms  o f  f i l l i ng  an d be i ng  ab le  to  h ave  th e  k in d 
o f  cons umpt io n pat te rns  t ha t   ex i s t  on  the  coast  a nd  th at  wi l l  t ake  awh i le  for  i t  to  
hap pe n,  i f  i t  does  h a ppe n.  
 But  t hat 's  a  g reat  gro wth pote nt i a l ,  everyt h i ng  f rom wh ite  good s  an d some 
of  the  bas ic  in f ra st r u cture  pro du cts  to  so me of  these  lux ury  g oods .   So  the  growt h 
potent ia l  i s  the re .   C h i nese  f i rms  don 't  se em to  be  a ble  to  occ upy  t hat  sp ace  a n d d on't  
seem to  be  a ble  to  f i l l  th at  marke t  dema nd  for  t hose  k i n d s  o f  pr oduct s  r i g ht - -  
 COMMIS SIO NER WE S S EL :   But  wel l , ,  we 've  l ooked at  W hir lpoo l  a nd Mayt ag  
and  othe rs  t hat  have  shu t  dow n he re .  
 DR.  D .  S IMO N:   R ig ht .  
 COMMIS SIO NER WE S S EL :   Moved to  Mex ico  or  e lsew here .   Ha ie r  i s  a n  
in di geno us  bra nd ,  wh ich  act ua l ly  h as  some  bra n d p rest ige  in  Ch i na  a n d somewhat  
arou nd t he  wor ld .   Ar e  we mov ing  f rom ex port - led  to  impor t  p r otect ion?  
 DR.  D .  S IMO N:   Su bst i tut ion .  
 COMMIS SIO NER WE S S EL :   Su bst i t ut io n i n  t hat  t he  in novat io n,  t hat  t h i s  
market  a nd the  co ns u mpt ion pat te rn  ch an g e  i sn ' t  go i ng  to  do  a n yth i ng  for  us ,  an d ma y,  
in  fact ,  acce ler ate  t h e i r  domest ic  in novat i on.  
 DR.  D .  S IMO N:   Ok ay .   So  do n't  for get  t her e  are  two  part s  to  t h i s .  
 COMMIS SIO NER WE S S EL :   Beca use  I  do n' t  l ook  at  a  Ve rsace - -  
 DR.  D .  S IMO N:   Yea h .   Wel l ,  no .   A nd  we d on't - -  
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 COMMIS SIO NER WE S S EL :   - -w hateve r  Ve rsa ce  makes .   I  don ' t  look  at  t hat  a s  
a  t remen dous  amou n t  o f  i nnovat ion .   
 DR.  D .  S IMO N:   No .   B ut  i f  you look  at  t he  t wo  s ides  o f  t h is  move ment  o f  
our  f i rms  over  to  Ch i na ,  su re ,  t here  i s  t he  job  s ide ,  a nd I  d on ' t  want  to  d imi n i sh  t he  
importa nce  o f  th at  d i mens ion o f  i t .   B ut  d on't  forge t ,  ou r  f i rms  are  now set t i n g  u p h uge  
operat ions  in  Ch i na .   Before  t hey  set  them  up in  C hi na  a s  a n  ex port  p lat form;   now 
they ' re  set t in g  t hem up pr imar i ly  to  a d dre ss  C hi nese  domes t ic  consum pt io n a nd gro wth -
-For d,  Inte l ,  yo u n ame the  comp any  in  t he  famous  U. S .  Fort une  500  companie s ,  t hey  
now have  s i gn i f i ca nt  operat ions  in  Ch i na  a nd co nt i n ue  to  g row.  
 The  R&D t hey ' re  b r i n g i ng  over  i s  des ig ned  to  make  pro duc ts  m ore  
compat i b le ,  at  f i r s t  b rus h,  for  t he  C hi nese  marketp lace .   An d t h en you have  to  a sk  
yourse l f  t he  q uest ion ,  where  d id  t he  prof i t s  accr ue  for  t hose  co mpan ies  t hat  are  set t in g  
up o pera t ion s  the re?   So  whe n GM s e l l s  a  car  i n  Ch ina ,  s ure ,  i t  has n ' t  bee n ma de he r e  in  
Detro i t  or  som ewhe r e  in  t ha t  v ic in i ty ,  but  i t ' s  s t i l l  acc ru in g  pro f i t s .   T hose  prof i t s  d o  
make  the i r  way  back  to  the  U ni te d States  and  sho ul d  make  t he i r  way  b ack  to  t he  
Amer ica n eco nomy.  
 Part  o f  t he  prob lem t hat  Da nny  an d Ro b ta lked abo ut  was  th at  U.S .  
compan ies  have  t hes e  hu ge  wa r  c hests  o f  money  that  they ' re  n ot  tak i ng  an d p lowi n g  
back  into  the  eco nomy here .   I f  a nywhe re ,  they ' re  p utt in g  t hem back  into  growt h 
opport un i t ie s  i n  t he  emerg i ng  ma rkets ,  C hi na ,  In d ia  a nd  e lsew here ,  an d t hat 's  a  b ig  
prob lem.  
 So  i t ' s  not  so  m uc h t hat  C h ina  i s  c lose d.  I t ' s  t hat  the  recyc l i ng  o f  those  
do l l ars  tha t  even o ur  compan ies  ea rn  are  not  mak i ng  the i r  way  back  i nto  the  Un i ted  
States  i n  terms  o f  re newed inves tment  in  our  economy.  
 CHA IRMA N SHE A:   Co mmiss ione r - -  
 COMMIS SIO NER WE S S EL :   I  t h i nk ,  Mr .  Sut t meier - -a  qu ick  re spo nse  i f  t hat 's  
okay .  
 DR.  SU TTMEIE R:   Th a nk  you .  
 I  woul d  j ust  a dd two th i ng s .   I  t h i nk  one  i s  that  the  compar ison with  Ja pa n 
i s  not  q ui te  r i gh t  bec ause  Ch in a  i s  c le ar ly  open to  fore i gn  inve s tment  i n  ways  tha t  w ere  
never  t he  ca se  i n  Ja p an,  so  ju st  dr iv in g  a r oun d i n  t r af f i c  jams  i n  Be i j i ng ,  you 're  not  
see in g  a l l  th at  many  Chi nese  br an ded  vehi c les ,  b ut  you 're  see i n g  i t  f rom a l l  over  t he  
wor ld ,  wh ich  w as  nev er  t r ue  i n  Tokyo .  
 Secon dly ,  I  t h i nk  t her e  i s  t h is  who le  q uest i on o f  re pa t r ia t ion an d the  la rge r  
i ss ue  o f  t he  im pact s  o f  a l l  th is  o n  the  U. S .  economy.   B ut  I  th in k  i t ' s ,  in  pa rt ,  beca us e  o f  
the  s t ren gt h  o f  fo re i gn  pre sence  i n  C hi na  and  the i r  ab i l i ty  to  c apt ure  va lue  f rom h ig h -
end pro duc t ion th at  i s  very  muc h be hi n d t he  who le  i n d ige nou s  in novat ion  s t r ategy .  
 So  I  t h i nk  w hat  Ch ina  i s  t ry in g  to  do  i s  to  s ay  we want  a  b i gge r  p iece  o f  th at  
p ie ,  an d t he  way  we do  i t  i s  to  come,  som ehow deve lo p ou r  own i nte l lect ua l  p roper t y ,  
to  beg in  to  take  pate nts ,  to  be gi n  to  set  s tan dar ds ,  a nd so  f ort h  a nd so  on.  
 So  I  mea n whe the r  th at 's  smart  o r  not  sma rt ,  I  th ink  th at ' s  p art  o f  the i r  
th i nk i ng  o f  t he  who le  th i ng .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  D ' Amato .  
 COMMIS SIO NER D 'AM ATO:   T han k  you,  M r.  Cha i rma n,  an d t han k  you bot h 
for  your  test imony .  
 I t ' s  very  i nte rest i n g ,  these  t ren ds  t hat  are  sh i f t i n g  a nd t ry i ng  t o  assess  
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them.   I 'm  very  i nter ested in  yo ur  desc r i p t ion o f  t he  art ic le  by  Wen  i n  t he  Commun i st  
pu bl icat ion t here  bec ause  he  has  bee n,  o f  course ,  outs poken  an d i s  a  prog ress ive ,  a n d i s  
a  power fu l  f ig ure .   T he  q uest ion i s  w heth er  he 's  a  lo ne  vo ice  i n  the  wi l der nes s ,  a n d  
what  ha ppe ns  w hen  h e  goes?   
 To  what  exte nt ,  an d t hat 's  w hat  I 'm  inte re sted in ,  to  wh at  exte nt  do  yo u 
see  ev ide nce  o n t he  part  o f  t he  new lea de rsh ip  in  terms  o f  sh i f t in g  away  f rom t he  S OEs  
toward more  smal le r  bus in esses ,  even fore ig n  b us ine sses ,  to  de ve lop t he i r  i nnovat ive  
capa c i t ies?  
 That  wo ul d  be  i ntere st in g  to  me b eca use  i t  woul d  be  a  s h i f t  a t  a  t ime whe n 
i t ' s  de l ic ate  fo r  them ,  an d t here 's  lea ders hi p  c han ge,  an d i t  wo ul d  be  q ui te  in terest i ng  
i f  we  co ul d  act ua l ly  f in d  ev i dence  o f  t hat .   That 's  t he  f i r s t  part .   
 The  seco nd pa rt  i s  to  what  ex tent  are  fore ig n  f in anc ia l  i nst i tut i ons  go in g  to  
take  a  ro le  here  ot he r  th an Ch ine se  f ina nc ia l  in st i t ut ions  - -  for e ig n  f in anc ia l  i nst i tut ions  
that  he l p  to  deve lop  smal l  an d med ium f i r m entre pre neu rsh ip  outs i de  t he  SO E or b i t ,  
and  i s  th at  go in g  to  b e  a  d r iver  here?   Do  you see  t hat  a s  a  dr ive r  he re?  
 Both  o f  you ,  p lea se .  
 DR.  D .  S IMO N:   I  h ave  to  remember  t he  f i r s t  que st io n.    
 COMMIS SIO NER D 'AM ATO:   Wh at  ev i de nce  in  t he  new le ade rsh ip - -  
 DR.  D .  S IMO N:   Ok ay .   Yes .   One  o f  the  adv anta ges  tha t  Pete  a n d I  have ,  
we 've  sp ent  pro ba bly  toge the r  a bout  over  60  years  o f  t ime s t ud y in g  C hi nese  S&T,  i s  t hat  
we  spe nd a  lo t  o f  t im e ta lk in g  to  people  i n  th i nk  t ank s .   T hose  a re  the  p l aces  w here   
po l icy  adv ice  comes  f rom,  where  po l icy  i s  actu a l ly  made in  some ways .  I f  yo u look  at  the  
th i nk  ta nks  i n  C hi na ,  part ic u la r ly  t hose  un der  t he  Mi ni s t ry  o f  S c ience  a nd Te ch no log y  
and  a  num ber  o f  o t he r  th ink  ta nks ,  o ne ,  t h e  Deve lopment  Re sea rch Cente r  at  the  Sta te  
Counc i l ,  you beg in  to  see  p ro jects  u nde rw ay  tha t  are  act ua l ly  l ook ing  ve ry  ser ious ly  at  
a l l  o f  the se  t r an s i t iona l  i s sues  th at  I 've  r a ised .  
 Even on o ne  o f  t he  v i s i t s  t hat  we  h ad w ith  the  In novat io n D ia lo gue  Expe rts  
Grou p,  we  ha d b as i ca l ly  a  s tory l ine  p resen ted to  u s  t hat  l i te ra l l y  descr i bed t he  need  to  
t ran s i t ion  to  t hese  s mal l  a n d medi um ent erpr ises .  
 In  fact ,  one  o f  the  po s i t ive  s i des  o f  t h is  d i a log ue  i s  act ua l ly  t he  f ra nk  
excha nge  th at  we  a ct ua l ly  do  have  o f f l ine  where  t he  governme nt  peo ple  are n' t  
necess ar i ly  in  t he  roo m,  an d the  expe rts  ac tua l ly  do  get  a  c ha nc e  to  rea l ly  t r ade  the i r  
expert i se  w ith  o ne  a n other .  
 But  I  re a l ly  do  see  ,  i n  many  w ays ,  t hat  th i s  i s  becomi ng more  a nd more  
rea l ,  a nd my se nse  i s  that  ba rr i n g  some pa rt ic u l ar ly  d i f f i cu l t  mo ment  for  t he  C hi nese  
economy,  I  t h i nk  t hat  these  t ra ns i t ion s  a re  a l re ady  un derw ay  as  we  spea k .  
 In  te rms  o f  t he  fo re i g n  f ina nc ia l  i nst i tut io ns ,  o ne  t h i ng  i s  very  c lear ,  t hat  
Western  vent ure  c ap i ta l  has  swarme d a l l  o ver  Ch in a .   I n  fa ct ,  i t ' s  a  l i t t le  b i t  o f  a  sa d 
s tory .   We bro ug ht  t h e  Ch inese  cou nter par t  exper t  de leg at io n t o  the  U ni te d S tates  t o  
v i s i t  S i l i co n V a l le y ,  a nd to  a  pe rson ,  a nd t h is  w as  somewh at  up sett i ng  to  both  the  U .S .  
governmen t  peo ple  a nd t he  ex pert s  on t he  U.S .  s id e ,  wa s  th at  t he  vent ure  ca pi ta l  
people  i n  S i l i con Va l l ey  sa i d  i f  t hey  h ave  a  do l l ar  to  inves t ,  t hat  that  do l lar  woul d  go  to  
Chi na  rat her  t ha n in  the  U ni te d States .  
 They  de scr ibe d a  l i ta ny  o f  prob lems a nd d i f f i cu l t ies  i n  te rms  o f  
env i ro nmenta l  re gu la t ion a n d othe r  k i nd s  o f  red tape  th at  bas i ca l ly  ma de i t  muc h e as ier  
for  them to  br in g  t ha t  do l lar  to  Ch in a  a nd f in d  some emer g i ng  C hi nese  comp an y  t ha n  i t  
was  to  p ut  t hat  do l la r  i n  the  Un i te d St ates .  
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 To  a l l  o f  u s ,  t hat  w as  a  rat her  d is t re ss i n g  message .   We ex pect ed them to  
say  someth in g  l ike  w el l ,   Ch in a ’s  IPR  laws  are  no  good .   We wo n't  p ut  money  t here  unt i l  
you improve  you r  IPR.   I t  was  ju st  t he  op p os i te  messa ge .  
 DR.  SU TTMEIE R:   J ust  on the  q uest ion o f  t he  SO Es ,  in  a  ce rta i n  sense  yo ur  
ques t ion  goes  to  t he  very  de l icate  e l i te  po l i t i ca l  s t r u gg les  now go in g  on .  
 There  i s  a  q uest ion o f ,  t hat  par t  o f  t he  p r eferen ces  SOEs  have ,  as  I  th ink  
you know be ca use  yo u've  ha d he ar in gs  o n i t ,  has  a  lo t  to  do  wit h  the  fa ct  th at  t he  
po l i t i ca l  le ade rs  a n d the i r  fam i l ie s  a re  so  i nvested  i n  th em.   T h at  sa id ,  I  t h i nk  t here  i s  at  
the  same t ime reco gn i t ion  o f  t he  impo rta n ce  o f  do i n g  someth in g  wit h  t he  no n - SOE p arts  
o f  t he  sy stem,  wh ic h  are  i n  ma ny  ways  qu i te  rob ust .   I  mean as  Dan B rez ni t z ' s  work  
i l l ust rates ,  t here 's  a  lo t  go i ng  on ou t  the r e .  B ut  s t i l l ,  I  th in k  th e  po l i cy  p refere nce s  and ,  
in  par t ic u l ar ,  f i na nce ,  b ut  othe r  po l ic ies  a s  wel l ,  h ave  bee n so  b ia sed towar ds  t he  S OEs ,  
that  t he  ot hers  have  had  a  prob lem.  
 An d I  th ink  tha t  Den i s  i s  r i ght  th at  t here  a re  s i gn s  now t hat  th a t 's  
beg in ni ng  to  ch an ge,  but  i t  does  not  nece s sar i ly  mea n th at  i t ' s  a  ze ro  sum game a nd 
that  t he  SOEs  w i l l  los e  beca use  I  t h i nk  po l i t i ca l ly  t here  i s  so  m u ch i nveste d i n  t hem,  
that  i t ' s  a  l i t t le  b i t  d i f f i c u l t  to  get  them ou t  o f  the  game .  
 Inte rest in g ly ,  I  t h i nk  somethin g  o f  conce rn  would  be  t he  ex tent  to  whic h,  i f  
you have  a  more  rob ust  non -SOE  sector ,  t he  exte nt  to  wh ic h  t h ey  then  ge nera te  
compet i t io n  for  the  S OEs  a nd act ua l ly  may be  make  t he  S OEs  mo re  i nnovat ive  i n  t he  
process ,  a nd  th at  cou ld  be ,  t hro ug h t h i ng s  l ike  su pp l ie r  re lat ion shi ps  ,  whe re  you 're  
go in g  to  have  non - SO Es  do i n g  very  h i gh -te ch k i n ds  o f  wor k ,  t ha t  are  t hen  go i n g  to  b e  
sup ply in g  t he  SOEs  a s  wel l .  
 COMMIS SIO NER D 'AM ATO:   T han k  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  C leve la n d.  
 COMMIS SIO NER CLEV ELAND:   Act ua l ly  Com miss ione r  D ' Amato  g ot  at  a  p iece  
o f  an  i ss ue  t hat  I 'm  i nteres ted in ,  wh ic h  i s  what  i s  the  ev ide nc e  other  t ha n wh at  yo u've  
lear ne d  at  t h i nk  t ank s  o f  th is  emer g i n g  ro l e?   One  o f  yo u,  I  th in k  Mr.  Sut tme ier ,  yo u 
ta lke d a bout  t he  fact  that  the re  was  th is  e ntre pre neu r ia l  e ner g y ,  an d Dr .  S imon,  yo u  
sa i d  th at  t here  we re  cata ly t ic  e ng ine s .   
 I s  i t  j ust  a n  emp ha s is  at  th is  po i nt  or  i s  t h ere  ev id ence  in  term s  o f ,  I  th ink ,  
Dr .  S imon,  yo u ment i oned in  yo ur  or a l  te s t imony  th at  50  pe rce nt  o f  loca l  f i na nc i n g  i s  
go in g  to  SMEs?   I 'm  i nteres ted in  how mu ch f in anc in g  t hat  i s  c ompared to ,  say ,  s ta t e -
owned e nter pr ise  s ub s id ies?  
 An d i f ,  in  fact ,  i t  i s ,  w e  move  in  th is  d i rec t ion,  w hat  wo ul d  you  see  as  t he  
benc hmark s  or  ev i de nce  i n  t he  next  yea r  or  two  that  the  SMEs  are  emer g i ng  as  a  
c red ib le  e leme nt  o f  e conomic  g rowth?   An d do  you  a nt ic ip ate  t hat  t he i r  market s  wi l l  be  
domest ic  or  th at  th ey ' l l  emerge  on t he  i nt ernat ion a l  s cene  as  a n  e leme nt  o f  growth?  
 DR.  D .  S IMO N:   I  th in k  you s im ply  have  to ,  in  some cases ,  look  at  the  tea  
leaves .   I  mea n par t  o f  the  f ie ld  o f  S ino lo gy  i s  ma k i ng  some ed ucate d gues ses  a bou t  
what 's  go in g  on .   But  even more  impo rta n t ,  wha t  you  hear  f ro m people  to  whom we've  
been t a lk in g  for  a  lon g  t ime i s  a  c lea r  c ha n ge  i n  t he  tone  o f  the i r  emph as i s  a bout  w h ere  
they  th i nk  th e  loc us  o f  in novat io n i s  go in g  to  come f rom.  
 An d i n  do in g  t hat ,  do n' t  for get ,  o ne  o f  t he  most  powerf u l  o rga n iza t ion s  i n  
Chi na  i s  t h i s  S tate  Ad minis t rat ion for  A sse t  Contro l ,  SA SAC ,  wh i ch  b as ica l ly  oversee s  the  
s tate -ow ned e nte rp r i ses  a nd prov i des  a  t r emendous  amou nt  o f  the  p us h beh in d t he  
money  an d ef fort  t ha t  goes  to  kee p t hem v ibr ant  an d kee p t he m go in g  at  the  leve l  t hat  
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they  ar e .  
 But  now we' re  see in g  a l ter nat ive  monie s  c oming in  te rms  o f  t he se  loca l  
governmen t  S&T e xp end itu res  t hat  are  go in g  to  more  o f  t he  lo ca l  comp an ies  in  t hes e  
prov i nces  an d mu nic i pa l i t ie s  t hat  I  t h i nk  b odes  wel l  for  the  fact  that  we 're  see i n g  wh at  I  
would  ca l l  a  more  complex  i n dus tr i a l  s t r u cture  eme rge  in  Ch in a .   T hat  tha t  i nd ust r i a l  
s t ru ctu re  i s  s ta r t i n g  t o  repl icate  more  an d more  the  k i n d o f  a dv ance d i nd ust r i a l  
s t ru ctu re  t hat  we  f i n d  i n  some Weste rn  co unt r ies  whe re  you 're  go in g  to  have  t hese  
same k i n d o f  domest i c  su pp ly  c ha i ns ,  a nd,  in  fact ,  i f  i nnovat ion - - I  t h i nk  o f  the  work  o f  
Er ic  Von Hi ppe l  a n d s ome other  peo ple  at  MIT ,  whe re  bas ica l ly  you look  at  t he  ro le  o f  
sup pl ier  compa nies  a s  prov i d i n g  i deas  an d  source s  o f  new know led ge  i nto  t he  l arg er  
pare nt  comp an ies .  
 So  whe n you t h i nk  a b out  our  b ig  ph arma c ompanie s ,  ou r  b i g  ch emica l  
compan ies ,  a  lo t  o f  t he  new dr u g deve lop ment  an d new c hemic a l  deve lopmen t  comes  
f rom these  smal ler  a nd me di um compan ie s  a l l  a roun d t he  U ni t ed St ates .   We 're  s ta rt i ng  
to  see  tho se  re l at io n shi ps  a l so  emer ge  in  Chi na ,  a nd we 're  s ta r t in g  to  see  a  k i n d o f  
connect iv i ty  t her e  th at  was n' t  the re  befor e ,  an d t hat 's  w hy  t he se  p l at forms  an d t h i s  
co l la borat ive  R&D,  a nd t he  k in ds  o f  th in g s - - t he  mess ag in g,  in  o ther  wor ds ,  i s  beg in ni ng  
to  cha ng e ,  a nd t he  re ason w hy  I  w ante d to  d is cus s  wh at  I  d id  w as  be cau se  I  th ink  we 're  
on the  cus p o f  th is  k i nd o f  ch an ge.  
 Wi l l  i t  come to  comp l et ion?   I  t h i nk  th e  fa ct  tha t  we  see  peop le  l ike  Bo  
X i la i  be in g  pu she d on  su gges ts  t hat ,  i n  fa c t ,  we  p roba bly  w i l l  g et ,  even t hou gh  i t  w i l l  be  
tense ,  an d i t  w i l l  be  s t ress f u l ,  e t  ce tera ,  I  t h i nk  we a re  mov in g  i n  the  d i rect ion t hat  
sug gest s  t hat  t he  i n d ustr ia l  s t ruct ure  wi l l  become a  r iche r ,  mor e  complex ,  more  
d iver s i f ied  s t r uct ure  that  hope fu l ly  w i l l  be  more  in novat io n d r i v en.  
 I  th ink  the  Ch ine se  h ave  to  suc ceed .   In  some ways  they  c an ' t  a f for d  not  to  
succee d i n  mak in g  t h i s  ha pp en .   T hey  ca n' t  any  long er  depe nd  on a  foss i l  f ue l  b ur ni n g,  
resour ce  con sumi ng ,  env i ro nmenta l ly  dam agi n g  model  o f  econo mic  deve lo pment .  
 I t ' s  not  o nly  t he  Wor l d  Ba nk  t hat  te l l s  t he m;  i t ' s  not  on ly  fore i gne rs  t hat  
te l l  t hem.   The i r  own  peop le  i ns i de  t he  co unt ry  are  te l l i ng  the m th is ,  a nd so  they  
un ders tan d t hat  they 've  got  to  move  away  f rom the  cur ren t  model  w i th  i t s  em ph as i s  on 
s tate - dr iven e conomi c  an d tec hno log i ca l  d eve lopment .  
 DR.  SU TTMEIE R:   J ust  to  c la r i fy ,  th at  50  pe rcent  f i gu re ,  t hat  sho ul d  be  
un ders tood as  the  lo ca l  governme nts  now,  in  terms  o f  na t ion a l  expen d itu res  on  R& D;  
loca l  governme nts  ar e  now spe n di ng  50  p ercent  o f  wh at  t he  n at ion a l  g overnme nt  i s  
do in g .   R i g ht .  
 DR.  D .  S IMO N:   Te n y ears  a go ,  60  perce nt ,  60  p l us  perce nt  o f  th e  monies  
for  R&D s pen di ng  we re  comin g f rom the  c entra l  governmen t .   Somewhat  near  40  
perce nt  wa s  comin g f rom loca l  governme n t .   T hat  has  now t ran s i t io ned to  over  50  
perce nt  comi ng f rom loca l  governme nts .   L oca l  gover nment s  a re  su pp ly i ng  t hose  mon ies  
to  loca l  e nte rpr ises  i n  the i r  ju r i s d ic t io ns  i n  orde r  to  s up port  th e i r  R&D e f forts .  
 So  tha t  mean s  th at  t he  ce ntra l  governme nt  be fore  prob ab ly  w as  not  g iv in g  
money  to  thes e  smal l  an d medi um en ter pr i ses ;  they  we re  prob a bly  f eed in g  i nto  t hes e  
lar ger  pro je ct - dr iven SOE pro ject s  r athe r  t han  the  smal l  v i bra nt  SMEs.   They  were  t ry in g  
to  get  t he  money  c lo ser  to  whe re  t he  re se arch  h ap pen s ,  a n d by  do i ng  t hat ,  t hat  mea ns  
the  loc a l  go vernme nt s  now h ave  th is  bet te r  l i nka ge  w ith  the  smal le r  f i rms  in  t he i r  
domain .  
 DR.  SU TTMEIE R:   Th a nk  you .  
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 [ Lau g hter . ]  
 DR.  D .  S IMO N:   Wel l ,  I 'm  sor ry .   Wel l ,  I - -  
 DR.  SU TTMEIE R:   No ,  I  th ink  the re  i s  somet hi ng  abo ut  t h is  loca l  ecosystem 
phe nomenon t hat 's  r ea l ly  qu i te  import ant ,  an d i t ' s  not  a  s impl e  matter  o f  s tate -owned 
enter pr ise  ver sus  not  s tate -owned  bec au s e  some of  the  e nter p r ises  th at  wou ld  be  
sup porte d by  loca l  governments  wi l l  be  s t a te  owned .   T hey  may  very  wel l  be  loca l -
governmen t  owne d,  f or  in st a nce .   B ut  I  th i nk  wh at  you 're  rea l ly  see i ng  i s ,  as  De nis  w as  
sug gest in g,  a  k i n d o f  growi ng m ixtu re  a nd  d i f fere nt i at io n o f  ty p es  o f  act iv i t ies .  
 So ,  for  in sta nce ,  w ha t  you woul d  ty p ic a l ly  see  i s  loca l  gover nments ,  for  
inst an ce ,  putt in g  up f un ds  to  s u pport  a n  i n st i t ute  f rom the  C hi n ese  Aca demy of  Sc ie n ces  
to  locate  a  fac i l i ty  i n  that  ju r i s d i c t ion .   T h at  woul d  t hen  be  co mbine d wi th  inc ent iv e  
monies  for  a  re tu rne e,  o f  somebody  w ho has  a  Ph .D . ,  maybe  s ome ind ust r ia l  ex per i ence  
f rom the  U ni ted Stat es ,  to  go  back  an d t a ke  adva nta ge  o f  some po l i cy  p refere nce s  i n  
that  ju r i s d i c t ion ,  wh i ch  now ha s ,  a s  wel l ,  a  new resea rch  cente r  th at ' s  l inke d wi th  t he  
nat io na l  rese arc h ce n ter .  
 So  i t ' s  a  var iety  o f  t h in gs  t hat  are  inte ract in g.   I  mea n one  v a l u e  o f  Dan ny  
Brez ni t z ' s  not ion  o f  s t ruct ure d unce rta inty  i s  t hat  he  c apt ure s  t h is  sen se  th at  you ca n' t  
look  at  a n  or gan i zat i on ch art  an d ge t  a  s i mple  u n derst an di n g  o f  what  i t  i s .   The re ' s  a  
who le  se r ies  o f  re lat i onsh ip s  th at  br i n g  th ese  i nst i t ut ions  toget her  in  a  le ga l  f ramew ork  
in  some c ases ,  b ut  i n  an  ext ra leg a l  f rame work  in  other  case s ,  as  wel l .  
 CHA IRMA N SHE A:   Co mmiss ione r  S la ne .  
 COMMIS SIO NER SLA N E:   Tha nk  you .   T ha nk  you,  bot h,  for  ta k i ng  the  t ime to  
come.  
 Severa l  economis ts  t hat  I  h ave  bee n fo l lo win g  sa id  th at  i t  may  take  t h e  
Chi nese  20  or  30  yea rs  be fore  t hey  a re  a b le  to  i nnovate .   We h eard th is  morn in g  t ha t  
what  t hey  re a l ly  are  very  good a t  i s  modi f y in g  ex i s t i ng  in novat i on.   An d g iven  the i r  
cu l t ure  an d t he i r  ed u cat ion a l  system,  a n d the  S OEs  a n d th e  la ck  o f  in te l lectu a l  pro p e rty  
and  a l l  t hese  ot her  i s sues ,  do  you ag ree  t h at  i t ' s  go i ng  to  t ake  2 0  or  30  years  before  
they ' re  a b le  to  deve l op the i r  own  i nnovat i on?  
 DR.  SU TTMEIE R:   Th is  que st io n th at  I  sort  o f  a l lu ded to  i n  my  wr i t te n - - i t  
seems to  me that  at  t h is  po i nt ,  we  rea l ly  h ave  to  be  far  more  d i scr imi nat in g  abou t  w hat  
we mean by  i nnovat i on.   So  wha t  we he ar d i n  t he  f i r s t  pa ne l  w as  the  sort  o f  not ion o f  
d isco nt i n uous  in nova t ion,  an d I  th ink  i n  many  ways ,  t hat  i s  t rue ,  tha t  C hi na  has  la gge d a  
b i t  beh i nd t hat .  
 But  ce rta in ly  you  see  a  whole  var iety  o f  i n novat ive  a ct iv i t ies  go in g  on a l l  
the  t ime now i n  C hi n a ,  a nd i t ' s  t he  seco nd ary  i nnovat ion t hey  were  ta l k i ng  abo ut ,  
bus in ess  mode l  i nnov at ion ,  as  a  lo t  o f  peo ple  have  commente d on,  a nd so  fort h.  
 Lots  o f  th in gs  are  ha ppe ni ng ,  so  I  th ink  to  say  t hat  i t ' l l  be  20  y ears  before  
Chi na  i s  in novat ive  i s  rea l ly  very  mi s lea di n g.   Twenty  ye ars  befo re  i t  s tar ts  prod uc i n g  
wor ld -c l ass  pro duct s  or  new block bus ter  p roduc ts ,  per ha ps ,  b ut  then  you have  to  loo k  a  
l i t t le  b i t  a t  some of  t he  th in gs  th at  h ap pe ned in  terms  o f  su per comput i ng ,  i n  te rms  o f  
more  spec i a l i ze d tec hno lo g ies ,  i nc lu di ng  space ,  de fen se  re late d s t uf f ,  a nd  so  fort h .  
 So  I  t h i nk  t here  i s ,  to  s imp ly  say  20  yea rs  before  anyt h i ng  h ap p ens  i s  re a l ly  
k in d o f  mi s lea di n g.   I t ' s  so rt  o f  t he  wro ng  way  to  p hra se  the  q u est ion ,  I  wo ul d  say ,  
beca use  you  have  to  be  muc h more  d isc r i minat in g  a bout  w hat  k in d o f  in novat io n you' re  
ta lk i n g  a bout .  
 DR.  D .  S IMO N:   In  my  wr i t te n test imony,  I  a t tac hed a  l i s t  t ha t  w as  p rod uced  
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by  F ast  Comp any,  a  maga z i ne  wh ich  ta l ks  abou t  cu t t i ng  e d ge  t echno logy  i n  t he  U ni t ed 
States ,  a nd every  yea r  they  look  at  t he  wo r ld 's  most  in novat ive  compan ies ,  an d t hey  
actu a l ly  p ut  toge the r  a  l i s t  o f  w hat  they  t houg ht  we re  C hi na 's  ten  most  i nnovat ive  
compan ies .  
 E ig ht  o f  t he  te n on  th e  l i s t  a re  non -st ate -o wned e nter pr ises .   A nd t hey  
ran ge  f rom Tence nt ,  whic h  i s  a n  I nter net  company ,  Gree nbox ,  whic h  makes  ch i l dre n 's  
c lo th in g,  U ni ted Sty l es ,  wh ich  le t s  u sers  d es ig n  t he i r  own c loth in g,  a n d on down to  
A l i ba ba,  I nnovat ion Works ,  a nd  BYD.   So  i f  you r ide  a  bus  at  L A X  now,  i t ' s  go i ng  to  b e  
the  f i r s t  e lect r ic  b us  des i gn ed by  a  compa ny.   T hat  compa ny  wa s  BYD,  t he  C hi nese  
company  w ho made t hose  b use s .  
 So  are  we see i ng  Ch i na  a t  the  cut t i ng  e dg e  o f  the  f ron t ier  i n  a  lo t  o f  th ese  
th i ng s?   I  th ink  tha t  i t ' s  a  p rocess  o f  get t i ng  t here ,  b ut  I  t h i nk  one  o f  t he  th in gs  tha t  
Chi na  sees  i s  t h is  not ion o f  w alk in g  on two  legs .   I  t h i nk  t hey ' re  very  cau t iou s  not  to  
mistake  in di geno us  i nnovat ion for  se l f - re l ian ce ,  a n d I  t h i nk  we have  to  kee p 
remember i ng  th at .  
 The  not io n o f  se l f - re l ian ce  th at  wa s  very  p reva le nt  i n  C hi na  i n  t he  '60s  an d 
'70s  i s  not  t he  not ion  o f  in d ige nous  in nova t ion t hat  we 're  ta l k i n g  a bout  to day .  
 In d i geno us  in novat io n mean s  the  a bi l i ty  o f  Ch in a  to  c la im or  ba s ica l ly  own  
some of  that  in te l lec tua l  p roper ty  th at  go es  in to  the  mak in g  o f  wor ld -c l ass  pro duc ts ,  
and  I  t h i nk  t he  C hi ne se  are  anx ious  th at  t hey  are  not  s i t t in g  on  the  mar g i ns  o r  on t h e  
s ide l i nes  o f  a l l  t h is  i n novat ion  th at ' s  tak in g  p lace ,  a nd t her efor e  i f  we  look  at  t he  
format ion  o f  i nnova t i on netwo rk s  a nd co l l abora t ive  R&D a cross  borde rs ,  acros s  t he  
g lob a l  e conomy,  i ncr eas i ng ly  we ' re  see in g  Chi nese  compa nies  b e  par t  o f  t hose  
networks ,  a nd t here f ore  th i s  20  or  30  yea r  ges tat io n p er io d I  t h i nk  i s  p roba bly  
exag gerat ed .  
 I  th ink  th at  we 're  go i ng  to  see  a  m uch h i g her  per formin g C hi ne se  
in novat ion  system wi th i n  t he  ne xt  f ive  to  ten yea rs  i f  t he  t h i ng s  I  t a lke d a bout  s tar t  to  
k ick  i n .  
 COMMIS SIO NER SLA N E:   Tha nk  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  Ba rtho lomew.  
 COMMIS SIO NER BART HOLOMEW:   T han ks  v ery  much ,  a n d  th ank  you,  
gent lemen .   I nte rest i ng  te st imony .  
 A  cou ple  o f  th in gs .   O ne  i s ,  sever a l  ye ars ,  more  l ike  seve n or  e i ght  ye ars  
ago ,  we  ha d a  hea r i n g  out  in  S i l i con Va l le y ,  an d fo rmer  Sec reta ry  Perry  tes t i f ie d,  a n d 
one  o f  t he  ch a l len ges  he  was  ta lk i ng  abo ut  wa s  t he  fa ct  t hat  so  much resea rch i s  now  
done  w ith  pro duc t  i n  mind ,  a nd t ha t  we  ne ed a n emp has is  on  b a s ic  re sear ch to  be  
tak i ng  p l ace  i nste ad  o f  ju st  p rod uct iv i z in g  what 's  ha ppe ni ng  at  the  othe r  e nd,  an d h e  
rea l ly  saw tha t  the n as  a  we akne ss  i n  t he  system t ha t  we  h ave .  
 But  I  wa nt  to  t ie  th at  to  Ch inese  sc i ent i s ts  an d en gi neer s  who  a re  be in g  
t ra i ned  i n  t he  U ni te d  State s .   Do  we have  any  i dea  where  they ' re  go i ng  b ack  to?   A r e  
they  go in g  i nto  t he  p r ivate  sector?   Are  t h ey  go in g  pr imar i ly  to  SOEs?  Are  t hey  go in g  to  
un ivers i t ies?   Ar e  the y  go in g  to  t hese  t h in k  tank s  th at  you 're  ta lk i ng  abo ut?  
 DR.  SU TTMEIE R:   Yes ,  I  t h i nk  we were  act u a l ly  both  at  t hat  hea r in g  a lso  at  
that  t ime.   I t  wa s  a  v ery  i nterest i ng  s ess ion.  
 COMMIS SIO NER BART HOLOMEW:   Yea h,  ye ah.   Gos h,  i t  was  a  lo ng  t ime a go ,  
wasn ' t  i t?    
 DR.  SU TTMEIE R:   Yes .  
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 COMMIS SIO NER BART HOLOMEW:   We were  a  lo t  you n ger  t hen .  
 DR.  SU TTMEIE R:   B ut  we  have  some i dea ,  I  th i nk .   I  t h ink  i t ' s  f a i r  to  say  t hat  
i t ' s  a  deve lopme nta l  k in d o f  phe nomenon .   I f  yo u look  te n ye ar s  ago ,  most  peop le  w ould  
go  ba ck  i nto  u nive rs i t ies  or  per ha ps  some thi ng  l ike  the  Ch ine s e  Aca demy of  Sc ie nce s .   
S tart i ng  may be  e i g ht ,  n i ne  yea rs  a go ,  we  b egi n  to  see  t hem go i ng  back  a nd may be  
s tart in g  compa n ies .  
 I  th ink  th at  t here  i s  s ome ind icat ion now t hat  some of  t hem a re  actu a l ly  
go in g  to  be  go in g  i nt o  SOEs  a s  wel l .   Th at ' s  bee n a  pro blem,  go i ng  back  to  Commiss io ner  
C leve la n d' s  q uest ion about  the  ev ide nce  f or  what 's  ha ppe ni n g  outs i de  o f  t he  SOE .  
 I  mean the re  i s  work  be i ng  done  by  C hi nes e  scho l ars  th a t  h as  b een look i ng  
at  th at  q uest ion an d has  demonst rate d t h at  i f  you look  at  t he  i nten s i ty  o f  R&D i n  t h e  
non- state  sector ,  i t ' s  greate r  perso nne l .   T here 's  more  a t tent io n to  rec ru i t i ng  peo pl e  
with  h i gh - leve l  t r a i n i ng .  
 There  i s ,  ve ry  rece nt l y ,  thou g h,  some  mor e  at tent ion be i n g  g iv en to  ge t t i ng  
these  peop le  b ack - -g et t in g  t hem i nto  the  SOEs  as  wel l .   They  c an pay  qu i te  gene rou s ly  
at  th is  po i nt ,  a n d i n  s ome cases ,  in  t he  pet rochemic a l  in du stry ,  for  i nsta nce ,  the re ' s  
some very  soph is t ica ted work  t hat  goes  o n.   So  p rofes s ion a l ly  i t  woul d  be  c ha l le ng i ng  as  
wel l .  
 COMMIS SIO NER BART HOLOMEW:   O bv iou s l y ,   becomi ng an i nno vat ion 
soc iety  i s  rea l ly  a l so  go in g  to  be  de pe nde nt  on un ivers i t i es ,  an d the  peo ple  w ho  are  
go in g  back  in  the re ,  and  I 'm wonde r i ng  a b out  the  cu l tu re  t hat  t hey  are  expose d to  h ere ,  
and  the  cu l tu re  to  w hic h  t hey  are  go i n g  b ack ,  a n d how peop le  are  de a l in g  wi th  t hat ?   I  
mean wh at ' s  th e  s ta t e  o f  aca demic  f ree do m in  C hi nese  u nivers i t ies?   An d ac ademi c  
sc ie nt i s ts  a nd  en gi ne ers  l i ke  to  go  where  t he i r  i deas  tak e  t hem.   Do  they  h ave  the  
abi l i ty  to  do  t hat ,  o r  are  t hey  be in g  s lo t te d i nto  we ex pect  you  to  focus  o n t h is  an d t h is  
k in d o f  e nd -p rod uct?  
 DR.  D .  S IMO N:   I  th in k  that  wha t 's  h ap pen in g  i s  th at  t here 's  a n  inte ns ive  
recr u i tmen t  e f fo rt  at  two  leve ls .   O ne,  t he re  i s  a  p rog ram ca l le d  the  1 ,000  Ta le nts  
Program t hat 's  s pon s ored by  the  Org an iz a t ion Dep artme nt  o f  t he  Party ,  le d  by  Min i s ter  
L i  Yu anc hao .   T hose  a re  the  e l i t e .   I  mea n t he  C hi nese  a re  look in g  for  the  best  o f  the  
best .  
 Now whet her  or  not  t he  be st  o f  t he  best  a re  go i ng  b ack ,  t hat 's  a  very  mixe d 
ques t ion .   T he  gene r a l  con c l us io n,  I  t h i nk  our  co l lea gue  Cao  Co ng wo ul d  say  i s  t hat ,  no ,  
the  be st  a ren ' t  go i ng  back .  
 But  i t ' s  not  ju st  sa la r y .   I n  f act ,  w hat  you f in d  i s  th at  g iven  the  $3  t r i l l io n  
that  Ch in a  h as  i n  for e ig n  exc ha nge  reserv es ,  e t  cete ra ,  act ua l l y  there 's  a  leve l i ng  o f  
sa la ry ,  a n d i n  f act  so me inst i tu t ion s  are  mak in g  i t  ext remely  at t ract ive  for  t hese  peo ple  
to  want  to  go  b ack .  
 So  the re ' s  someth in g  e lse  t hat 's  in h i b i t i ng  i t  be ca use  t hey  ge t  a  good l ab ,  
they  ge t  good eq ui p ment ,  a nd they  get  a  lo t  o f  pe rks  w hen  the y  go  ba ck ,  but  they  
encou nter  two  b i g  pr oblems.  One  i s  jus t  s i mply  pet ty  jea lous ies ,  peop le  w ho  have  to i led  
for  f ive  or  te n  year s  and  are  look i ng  at  t h i s  favor i te  son  comin g  back  an d get t i n g  a  l o t  
o f  pre fere nt i a l  t reat ment .   T hat 's  c reat i n g  some b iase s  a nd pr oblems i n  te rms  o f  t h e  
ge l l i ng  o f  the se  team s.  
 But  t he  oth er  prob le m is  th at  per io dic a l ly ,  as  we  see  whe n t he re  are  
po l i t i ca l  c rack downs ,  when the re  are  ch an ges  i n  t he  po l i t i ca l  e nv i ro nment  t hat  are  not  
very  welcome,  I  th ink  a  lo t  o f  peop le  g ive  a  secon d t hou ght  to  t he  i dea  o f  go i n g  b ack .  
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 The  othe r  p rob lem is  that  ma ny  o f  t hem ar e  s t r ik i ng  dea ls .   We see  a  lo t  o f  
people  wit h  a  foot  i n  a  u niver s i ty  in  the  U ni te d S tates ,  a nd ano ther  foot  in  a  un ivers i ty  
or  a  th in k  ta nk  or  a  l ab  in  Ch ina ,  a nd  the r e  i s  j ust  a  host  o f  pe ople  now who a re  do i ng  
that ,  i n  a  sense ,  a b le  to  levera ge  both  t he i r  jo b  he re  i n  t he  U ni ted S tates  an d a lso  t he  
opport un i ty  to  work  with  gr ad uate  s tu den ts  an d co l lea g ues  i n  Chi na  a l l  a t  t he  same  t ime 
and  a l so  get  fu n di ng  for  the i r  resea rc h i n  Chi na .  
 An d I  th ink  tha t 's  c re at in g  t he  very  in teres t in g  mix  in  terms  o f  t he  l ink age  
between o ur  sc ie nt i f i c  community  an d t he  Chi nese  sc ie nt i f i c  co mmunity .  
 DR.  SU TTMEIE R:   I f  I  m ight  ju st  fo l l ow u p j ust  a  l i t t le  b i t ,  go in g  back  to  B i l l  
Perry 's  q uest ion a bo ut  t he  b as i c  rese arc h .   I  th ink  th is  i s  a  ve r y  inte rest in g  q uest io n 
r ig ht  now.   I f  yo u loo k  at  ex pen dit ure s  on bas ic  re sear ch in  Ch i na ,  yo u' l l  see  th at  t h ey  
go  u p very  r ap id ly .  
 But  in  te rms  o f  t he  o vera l l  sh are  o f  b as ic  resear ch in  the  nat io na l  R&D 
accou nt ,  i t ' s  s t i l l  mar g i na l .   In  fac t ,  i t ' s  go ne  dow n a  l i t t le  b i t .   Overwhelmi n gly ,  th is  
nat io na l  R&D ef fort  i s  in  deve lopment ,  no t  even a pp l ie d  re sear ch.   I t ' s  in  deve lo pment .  
 But  on  the  ot her  h a n d,  you the n look  a t  t hese  a sp i ra t ion s  th at  Chi na  ha s ,  
the  12th  P la n  a nd s t r ateg ic  emerg i ng  in du str ie s ,  e t  ce tera ,  a nd they  ar e  a l l  fo r  
leap frog g in g  i nto  ne w sc ie nce - bas ed in du str ie s  for  w hi ch  bas ic  resea rch i s  go i ng  to  be  
very  import ant .  
 So  the n t he  q ue st ion becomes  wh at  i s  th at  cu l t ure ,  a nd  I  t h i nk  you're  
abso l ute ly  r i g ht  to  ca l l  a t tent ion to  i t .   I  t h i nk  t here  a re  re a l  pr oblems wit h i n  t he  
un ivers i t ies  at  t h i s  p o int ,  hav in g  to  do  w it h  the  way  t hey ' re  ma nag ed an d whe the r  t hey  
can rea l ly  per form up  to  wor ld  s ta nd ar ds  i n  rea l ly  c reat ive  bas i c  resea rc h,  a nd  the n the  
Aca demy of  Sc ien ces  as  wel l .  
 So  you see  an in teres t in g  t h i ng  go i ng  o n i n  the  A ca demy,  whe re  in  ma ny  
ways  they  are  do i ng  a  lo t  o f  bas ic  resea rc h,  but  they ' re  a  l i t t le  b i t  conf use d a bout  t he i r  
mis s ion .   Sho ul d  t hey  be  do in g  mai n ly  ba s i c  resea rc h?   The  new pres ide nt  I  t h i nk  see ms 
to  th i nk  t hat  a  l i t t le  b i t  more .   Or  sho ul d  they  be  do i ng  work  t hat  se rves  nat iona l  n eed?   
The  o l d  p res ide nt  ha d a  l i t t le  b i t  o f  sen se  o f  tha t .  
 So  i f  yo u wa nt  to  s t ar t  mov ing  into  bas ic  r esearc h,  how do  you  beg in  to  
tweak  the  whole  ma n agement  system so  t hat  you 're  now st imu lat i n g  cre at iv i ty  as  
oppose d to  meet i ng  p la n  t arg ets?   I  th i nk  that 's  a  very  i nte rest in g  c ha l len ge  t hat  th ey  
face  r ig ht  now.  
 COMMIS SIO NER BART HOLOMEW:   I  woul d  j ust  po i nt  out  tha t  b a l anc in g  
some of  those  c ha l le nges ,  wh i le  i t ' s  comp lete ly  d i f fere nt  in  Ch i na  - -  t here  w as  a  ver y  
inte rest i n g  ar t ic le  re cent ly  abo ut  S ta nfor d  a nd S i l i co n V a l ley ,  and  whet her  Sta nfo r d  i s  
too  c lose  to  S i l i con V a l ley  in  terms  o f  ju s t  be i ng  ab le  to  t h i nk  w itho ut  i t  - -  the re  i s  t he  
i ss ue  o f  how do  we t ur n  wh at  we ' re  t h i nk i ng  into  somethi ng  th at  makes  money?  
 DR.  D .  S IMO N:   O ne  q uick  comment .   T he  C hi na  Nat iona l  N atu ra l  Sc ie nce  
Foun da t ion ju st  h ad  a  major  inte rn at ion a l  rev iew t hat  I  wou ld  recommend to  t he  
committee  members .   I t ' s  bot h  av a i l ab le  i n  Chi nese  an d in  En gl i sh  on the i r  We b s i te ,  
and  they  commiss ion ed a  gro up o f  i nter na t iona l  ex perts  to  come togethe r  a nd  rev ie w 
the  pe r forma nce  o f  t hat  foun da t ion i n  ter ms  o f  su ppo rt i ng  ba s i c  rese a rc h a nd t he  k i nd 
o f  act iv i t ie s  i n  wh ic h  i t s  e ng age d i n  te rms  o f  how i t  fu n ds  part i cu l ar  pro ject s ,  how i t  
rev iews  t hose  pro ject s ,  e t  cete ra .  
 I t ' s  a  very  i l lum ina t i n g  re port  t hat  I  t h i nk  would  be  very  use fu l  to  the  
committee  members  a f ter  th is  hear in g.  



88 
 

 

 CHA IRMA N SHE A:   T h ank  you .  
 DR.  SU TTMEIE R:   One  more .   I  g uess  ba s ic  resear ch i s  hot .   One  o f  the  
inte rest i n g  q uest ions - -you k now,  t he  C hi n ese  i n  so  many  doc u ments  a nd so  muc h p ub l ic  
d isco urs e  a lw ays  t a lk  abou t  "ke j i . "  "Ke j i "  i s  "kexue ,"  sc ie nce;  " j i sh u,"  te ch no lo gy .  So  
they  co l la psed  them togethe r ,  "ke j i , "  a nd I  th ink  the re  i s  a  fee l in g  now among some 
people  th at  t hat 's  a  b i g  mist ake .   Beca use  i t  le ad s  the n to  t h i s  overwhelmi ng at te nt i on 
to  tech no log ica l  deve lopment  an d,  yo u kn ow,  un dermi nes  the  a t tent io n to  sc ien ce .  
 An d I  th ink  the re 's  a  l i t t le  b i t  o f  the  same prob lem i n  the  Un i te d St ates .   
We stopp ed t a lk in g  a bout  s c ie nce  po l i cy ,  and  pe rh aps  we s hou ld .   I  mean we sho ul d  
per hap s  b eg in  to  s tar t  th i nk in g  a  l i t t le  b i t  about  wha t  i s  sc ie nce ,  an d w hat  i s  good 
sc ie nce  a nd  ba s ic  sc i ence ,  an d wh at  does  i t  mean for  soc iety?   I  th ink  the  Ch ine se  a r e  
s t ru gg l i n g  wit h  t hat  a  l i t t le  b i t  now,  too .  
 CHA IRMA N SHE A:   We  have  t hree  more  que st ions  on t he  seco nd  roun d 
un less  anyo ne  e lse  w ants  to  d ive  i n .   I ' l l  t ake  the  f i r s t  q ue st io n  an d work  o f f  Ca ro ly n 's ,  
Commiss ione r  Ba rtho lomew's ,  s tatement  a bout  locat ion betwee n St an ford  an d S i l i co n 
Va l ley .  
 Dr .  B rez ni t z  in  h i s  bo ok  says  t hat  Ch inese  in novat ion  i s  ve ry  ge ogra ph ica l ly  
concent rate d,  in  Be i j i ng ,  S ha ng ha i ,  a nd  the  Pear l  R iver  De l ta  are a ,  a nd I  wa s  won der i ng,  
do  you a gree  w ith  th at?   I s  th at  a  good t h in g?   I s  i t  a  b ad  th in g ?   Do  you see  a ny  oth er  
areas  w it h i n  C hi na  be coming cente rs  o f  in novat ive  a ct iv i ty?  
 DR.  SU TTMEIE R:   Yes .  
 CHA IRMA N SHE A:   To  a l l  those  que st io ns?  
 DR.  SU TTME IE R:   Th at 's  r ig ht .  
 [ Lau g hter . ]  
 DR.  SU TTMEIE R:   I  th i nk  t he i r  s t udy  wa s  fo cuse d on ICT  an d muc h more  
commerc ia l  te ch no lo gy ,  b ut  i f  yo u be gi n  t o  look  at  the  d is t r ib u t ion o f  in d ustry  an d 
resear ch in st i t ut ions ,  they ' re  f ar  more  w id espre ad t ha n t hat .   F or  in sta nce ,  a  p lace  l i ke  
Cha ng ch un ha s  a  very  f i ne  i nst i tut e  for  o pt ics ,  an d t hey  do  work  for  t he  s pace  pro gra m,  
they  do  work  for  a l l  k in ds  o f  s tu f f .   T hey  s e l l  t he i r  s t uf f  i nter na t iona l ly ,  an d i t ' s  very  
good s t uf f .  
 You ca n look  at  a  p la ce  l ike  Wu ha n.   S i ch u a n has  a  lo t  o f  de fen se  
in dus tr ie s .   So  t here  i s  a  lo t  more  go in g  o n.   The  w hole  prov i nc e  o f  J ian gs u,  w hi ch  h as  
become the  ce nte r  fo r  a  lo t  o f  th e  SME no n -st ate  a ct iv i ty .   I  t h i nk  to  on ly  look  at  tho se  
three ,  very  u n derst a nda b le  g iven t he i r  re searc h d es i gn ,  i s  to  miss  th e  b ig ger  p i c tu re ,  
espec ia l ly  as  you beg in  to  move  out  o f  an  ICT - focu sed v iew of  i nnovat ion .   I  mean t h at 's  
anothe r  im porta nt  t h in g  to  kee p i n  mi nd b ecause ,  as  we  be gi n  t o  move  into  ener gy  a nd 
nanote ch no logy  mate r ia l s ,  we  sho ul dn ' t  a l ways  be  l ocked  i n  wit h  the  IC T  p ara di gm,  i f  
you wi l l .  
 CHA IRMA N SHE A:   T h ank  you .  
 Dr .  S imon.  
 DR.  D .  S IMO N:   Somebody  a sked befo re  i s  there  i s  a  good book  to  read 
about  the  Ch ine se  sc i ent i f i c  an d e ng inee r i ng  commu nity ,  a nd a ctua l ly  C ao  Con g a n d I  
d i d  a  book  abo ut  two  years  ago  c a l le d  C h i na 's  Emer g i ng  Tech no log ic a l  Age ,  wh ic h  lo oks  
at  the se  i ssue s ,  a n d one  o f  t he  i s sue s  we looked at  w as  t he  d is t r i but ion o f  sc ie nt i f i c  an d 
eng inee r i ng  ta le nt ,  a nd in dee d,  i t  i s  the  c ase  th at  t hose  t hree  l ocat ions  are  the  ma i n  
three  hu b s ,  a nd in  fa ct ,  whe n you ta lk  to  people ,  a nd  we ta lke d to ,  w hethe r  i t ' s  a  
fore i gn  comp any  l ike  Inte l  u p  in  Da l i an ,  or  you ta lk  to  a  domest i c  company  th at ' s  out  in  
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Chen g du ,  they  do  hav e  a  rat her  d i f f i c u l t  t i me lur in g  ta le nt  awa y  f rom the  co asta l  a r eas .  
 An d so  wh i le  the  Ch i nese  governmen t ,  i n  e f fect ,  i s  say i n g  to  ev eryone  go  
west ,  we ' d  l ike  to  se e  the  inte r ior  o f  the  economy deve lop ,  th e  rea l i ty  i s  t hat  t he  
d is t r i bu t ion o f  ta lent  cont i nue s  to  move  east ,  a n d t hat  i s  a  ma j or  pro blem for  the  
soc iety  as  they  loo k  a hea d.  
 Nonet he les s ,  I  t h i nk  Pete  i s  exa ct ly  r i ght .   We do  see  t hese  h ub s .   I  was  ju st  
in  W uh an an d a ctu a l l y  v i s i t in g  t he  optoe le ct roni cs  va l ley  w here  they ' re  deve lop in g  
laser s  a nd  a l l  sort s  o f  o ther  a dva nce d tec h no logy  in  t ha t  are a ,  a nd I  mea n they  are  n o  
s louc hes  in  terms  o f  what 's  t here .  
 So  I  t h i nk  Pete 's  c aut ion i s  cor rect .   Whe n you ju st  take  th is  ICT  look  at  
Chi na ,  you get  a  ve ry  nar row p ic t ure ,  an d the  cou ntry  does  hav e  a  b roade r  a rray ,  a n d 
shou ld  Ch in a  h ave  a  c r i t i ca l  mass  in  t hose  three  hu bs ,  a n d p i n  a l l  t he i r  e f forts  jus t  on 
those  t hree  c i t ie s  as  the i r  b ig  la un ch p i ns  for  sc ience  an d te ch n o logy ,  I  th ink  they 've  
dec i ded  th at  t hat 's  n ot  what  t hey ' re  go in g  to  do .  
 So  I  t h i nk  t hat  th is  d i s t r i bu t ion i s  somethi ng  t hey  j ust  have  to  work  out  
us i ng  the  m a rket  an d  la bor  market s  be ca u se  they  don 't  have  t h at  la bor  a l loc at io n 
system tha t  they  o nc e  d i d  to  cor rect  t hos e  prob lems.  
 CHA IRMA N SHE A:   Ok ay .   G reat .   T ha nk  yo u,  Doctor .   
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you ,  ge nt l emen,  a ga i n .  
 I ' d  l i ke  to  s pr in g boar d o f f  o f  some of  t he  ques t ion s  a bout  t he  s tude nts ,  e t  
cetera ,  an d un der sta nd,  i f  I  c an ,  f rom bot h your  b i late ra l  exc h ang es  a s  wel l  as  yo ur  
work  with  our  ow n g overnment ,  OSTP,  e t  cetera .  
 When a  C hi nese  e nt i t y ,  whateve r ,  SME,  SO E,  et  cete ra ,  i s  look in g  for  an  
asset ,  how muc h government  i nvo lvement  i s  t hat ,  mean in g  a re  they  t r ack i n g  the i r  
s tu dent s  he re ,  t he i r  deve lopme nt ,  t he i r  e xpert i se ,  e t  ceter a ,  t he i r  n iche?   I  mea n,  y ou 
know,  I  ha te  to  say  w hen I  t h i nk  o f  a  U .S .  company ,  I  don ' t  t h i n k ,  we l l ,  you k now,  we  
need somebody,  an d I  know t he  s t u dent  over  in Bra z i l  w ho  i s  th e  r i ght  g uy .   T hat  see ms 
to  be  a  pret ty  good a sset  man ageme nt  p la n,  s ha l l  we  say ,  num b er  one.  
 Numbe r  two,  po lymer  resea rch i s  o ne  o f  t h e  l imit s  i n  t he  C hi nes e  
in novat ion  are a ,  a n d they  rece nt ly  s i g ned a  fa i r ly  major  a greem ent  wit h  a  Oh io  
Unive rs i ty  to  inve st  a nd be  a ble  to  se nd t h e i r  s t u dent s  the re  a s  wel l  a s  co l lect  t he  
resear ch .   A re  we a s  a  gover nment  a sses s i ng  w here  ot her  s imi l ar  i nvestmen ts  may  b e  
tak i ng  p l ace  at  U. S .  u niver s i t ies  to ,  f i r s t  o f  a l l ,  u n derst an d w hat  ga ps  t here  may  be  in  
Chi nese  in novat ion,  a s  wel l  as  w hat  r i s ks  t hat  may  pose?   For  b oth  wit nesse s ,  p lea se .  
 DR.  D .  S IMO N:   I  th in k  the  last  q uest io n i s  a  g reat  que st io n.   I n  fact ,  I  w as  
with  t he  U n dersec ret ary  o f  E d u cat io n a s  p art  o f  t hese  d i a lo gue s  tha t  were  he l d  l ast  
week,  an d s he  aske d me what  I  tho ug ht  w as  nee de d,  a n d I  sa i d  I  t h i nk  we n eed an 
assessme nt  or  an  eva luat ion o f  the  imp act  an d th e  s prea d o f  t h ese  ed ucat iona l  
excha nge s  be ca use  w e've  acc umu late d t he m no w over  30  years ,  an d th e  la st  t ime we 
actu a l ly  took  a  re a l ly  c lose  look  at  t hem was  a bout  25  yea rs  ag o .  
 So  they 've  s prea d r at her  rap id ly ,  an d,  in  f act ,  one  o f  t he  th i ngs  we o f ten 
say  i s  th at  t hese  exc h ang es  a re  t he  pos i t iv e  s id e  o f  t he  re lat ion shi p  so  t ha t  even w h en 
we have  a  d i f f i c u l t  m oment ,  the  fact  th at  we  cont i nue  to  co l l ab orate  i n  sc ien ce ,  
tech no logy ,  e n gi neer in g,  he l ps  to  ma int a i n  a nd sus ta i n  t he  re l at ion sh ip  over  these  
rathe r  d i f f i c u l t  t ime per io ds .   
 So  they ' re  import ant .   I ' d  s ay  t hat  to day  w hat  you  see  s t an di n g  outs i de  o f  
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the  g ate  o f  any  ma jor  U.S .  un ivers i ty  i s th r ee  grou ps .   O ne  i s  yo u see  U . S .  mu lt ina t io na l s  
wi th  o perat ion s  i n  C h ina  look i ng  for  C hi ne se  gr ad uate s  to  at t ra ct  them to  come b ack ,  
and  th at ' s  not  smal l  numbe r  o f  recr u i te rs  that  are  t h ere .  
 You're  see i n g  i nd iv i d ua l  compa nies ,  i nd iv i dua l  C hi nese  compa n ies ,  so  for  
example ,  H uawe i  a nd  compan ies  o f  tha t  so rt  are  the re ,  a n d the n you 're  se e i ng  loca l  
governmen t  a genc ies  f rom Ch in a  re pre sen t in g  p rov in c ia l  i nte re sts  a nd rep rese nt i ng  
munic ip a l  in terest s  w ho  come per iodi ca l ly  to  the  U ni te d States ,  en  masse ,  s top  i n  fo u r  
or  f ive  key  c i t ies  w he re  they  k now t hat  t h ere  are  la rge  Ch ine se  s tu dent  po pu lat io ns ,  an d 
make  the i r  p i tc h,  co me on back  to  X .  
 COMMIS SIO NER WE S S EL :   So  a lmost  l i ke  a  j obs  fa i r .  
 DR.  D .  S IMO N:   I t ' s  l i ke  a  job s  f a i r ,  a nd  so me of  them are  cover ed u n der  
these  prog rams l ike  t he  1 ,000  Ta lent  P rogr am,  or  the  100s  Ta le nt  Prog ram,  or  w hate ver  
may  be  th e  case ,  b ut  there  i s  a  mass ive  re cru i tment  e f fort  to  b r in g  C hi nese  s t ude nts  
back .    
 An d you k now wh at  t he  de bate  i s  in  the  U ni te d S tates .   Some p eople  a rg ue  
that  eve ry  t ime a  Ch i nese  s t u dent  comes  h ere ,  i n  t he  le f t  ha nd,  we  g ive  t hem a  P h.D . ;  in  
the  r ig ht  ha nd,  we  ou ght  to  g ive  them a  gr een ca rd .   An d othe r  people  say  no ,  we  ha ve  
g lob a l  t a le n t  mob i l i ty  an d th at  we  s hou ld  a l low th ese  people  to  f ree  f low.  
 What  C hi na  ha s  do ne  now most  rece nt ly  i s  they 've  gone  f rom h av in g  a  
1 ,000  Ta len t  Prog ram  focuse d on  eth ni c  C h inese  now to  hav i ng  a  1 ,000  Ta le nt  Pro gra m 
focuse d a lso  on fore i gn  t a le nt .   So  i f  y ou  or  I  o r  some body  e l se  coming f rom t he  U ni ted 
States  who  i s  not  eth nic  Ch ine se  wou ld  l ik e  to  go  work  i n  C h ina  for  f ive  year s  or  
whatever  mi g ht  b e  th e  case ,  they  c an p ut  t ogether  a  very  at t r ac t ive  o f fe r  for  us  to  g o  
back  an d work  as  a n  eng inee r  or  work  as  a  sc ie nt i s t  i n  a  la borat ory  with  a  lo t  o f  
f reedom a nd  a  lo t  o f  good eq ui pment ,  a nd  so  that 's  becomi ng n ow part  o f  the  e f fo rt  in  
order  to  e ns ure  t hat  there 's  s uf f i c ie nt  ta l ent .   
 We s t i l l  have  to  reme mber  th e  one  b i g  t h i ng,  des p i te  a l l  t hese  t ra i nees ,  
desp i te  a l l  the  gr ad u ates  comi ng o ut  o f  C hi nese  un ivers i t ie s ,  t he  k i nd  o f  ta len t  wit h  the  
k in d o f  s k i l l s  i s  s t i l l  i n  s hort  s up ply  i n  C hi na .   We h ave  ta lent  wars  go in g  on  i n  C hi n a  
rathe r  t ha n j ust ,  yo u know,  wh i le  we  have  a  su rp lu s  o f  gra du ate s ,  we  h ave  ta lent  war s  
for  the  bes t  ta lent ,  a nd t hat 's  why  peop le  are  re ach in g  back  in t o  the  U ni te d S tates ,  
Europ e,  A ust ra l ia ,  e l s ewhere ,  to  br in g  som e of  th is  labo r  force  back .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  C leve la n d.   Oh .  
 DR.  SU TTMEIE R:   I  ju s t  wante d to  p ick  u p o ne  th in g,  Commiss io n er  Wesse l ,  
the  q uest ion yo u p ut  to  Rob Atk in son abou t  the  Wol f  i n i t ia t ive  and  N AS A a nd OSTP  a nd 
so  forth .  
 One  o f  t he  t h i ng s  th a t  I  t h i nk  re qu ire s  a  lo t  more  at ten t ion ,  a nd  i t  goes  to  
some of  what  has  j us t  bee n  sa id ,  i s  the  e x tent  to  w hic h  t he  U ni ted S tates  act ua l ly  i s  set  
up to  ex p lo i t  f u l ly  t h e  opport u ni t ies  f rom these  re la t ion sh ips .  
 I  many  ye ars  ago  wro te  the  f i r s t  s t u dy  o f  U.S . - Ch in a  S&T re l at i onsh ip ,  a nd 
I 've  been  work i ng  o n i t  a  l i t t le  b i t  s i nce  t h en,  a n d I  t h ink  o ne  c ons is te nt  t h in g  i s  the  
nat ure  o f  o ur  soc iety .   We have  exte ns ive  re lat ions  a l l  t hrou gh  the  system,  th rou gh 
academ ic  ac t iv i t ies ,  t hrou gh  mult in at io na l  corpor at ion s ,  but  wh en i t  comes  to  rea l ly  
get t i ng  a  se nse  o f  s t r ategy  for  th e  n at ion  t o  rea l ly  take  adva nta ge  o f  w hat 's  ha ppe ni ng,  
I  th ink  we ' re  not  the r e ,  an d t hen  the  q uest ion becomes  i s  OSTP  the  p lace  for  t hat  to  
hap pe n,  a n d s houl d  we rea l ly  be  th ink in g  abou t  s t re n gthe ni n g  OSTP  rat her  th an 
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ev iscer at i ng  i t  in  some sense .  
 I  do n' t  know t he  a ns w er  to  th at ,  but  I  t h i nk  t he  q uest ion i s  r e a l ly  qu i te  
importa nt ,  an d I  th in k  maybe  t he  Commiss ion mi ght  th ink  abo u t  that  a  l i t t le  b i t .  
 COMMIS SIO NER WE S S EL :   Tha nk  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  C leve la n d.  
 COMMIS SIO NER CLEV ELAND:   T ha nk  you .  
 I 'm  won de r in g,  Dr .  S i mon,  i f  yo u wou ld  be  wi l l in g  to  g ive  us  a  c heat  s heet  
on your  book  a nd g iv e  us  a  p rof i le  o f  w hat  k in d o f  e ng i neer i n g  s tu dent s  they ' re  
gra du at i n g  bec au se  I  assume t hat  the re  a r e  nat iona l  k i n d o f  d i r ect ives  a s  do  we nee d 
more  chemica l  vers us  e lec t r ica l?   So  I 'd  be  inte reste d i n  t hat .  
 Mr .  S ut tmeie r ,  you  s a id  i n  your  pre pa red  test imony,  I  don ' t  t h i nk  you 
ment ione d i t  i n  your  ora l ,  t ha t  betwee n t h e  dr ivers  o f  the  suc ce ss f u l  a n d not  so  
succe ss f u l  o utcomes  o f  resea rch  a nd in no vat ion,  the re  a re  a n  arra y  o f  i nst i tut ion s  t hat  
are  very  d iver se ,  an d  you ment io ned the  p resenc e  o f  mu lt i nat iona l  corpo rat io ns ,  1 ,3 00  
o f  whom now h ave  R &D center s  i n  C hi na  o f  one  sort  o f  a nothe r .  
 Coul d  you t a lk  abo ut  the  ro l e  th at  t hose  m ult in at ion a l  corpor at i ons  are  
p lay in g  i n  t h i s  i s sue  o f  in novat io n,  an d d i s t in g uis h,  i f  yo u woul d,  between f i r s t  
gene rat io n vers us  w h at  our  e ar l ie r  p ane l  t a lked  a bout  o f  secon dary?  
 DR.  SU TTMEIE R:   Yea h.   The re  are  a  va r iet y  o f  d i f fe rent  act iv i t i es  go i ng  on.   
I  th ink  you have  to  re cogn ize  t ha t  ever yt h i ng  f rom market  ad ap tat ion s ,  w hic h  a re  no t  
terr i b ly  dema nd in g  i n te l lect ua l ly ,  to  wor l d -c la ss  resea rch i n  so me p lace s ,  a n d you k now,  
there  are  o bv ious ly ,  i n  the  la t ter ,  i n  p art ic u la r ,  t here 's  an  in ter est  i n  ta pp in g  into  t h e  
ta le nt  poo l  an d get t i ng  rea l ly  good peo ple  that 's  ava i la b le  in  C hi na ,  ju st  as  we  see  t he  
same th in g  h ap pe ni n g  i n  I n dia ,  a nd we  se e  i t  h ap pe ni ng  in  Eu r ope  as  we l l .  
 The  i ntere st i ng  q uest ion,  o f  cour se ,  i s  t he  extent  to  w hic h  you have  
sp i l lovers  th at  a re  re a l ly  go i ng  to  he l p  t he  Chi nese  economy,  a n d the re ,  my  own fee l i ng  
i s  t hat ,  i n  fa ct ,  t hat 's  ha ppe ni ng ,  b ut ,  i n  fa ct ,  the  C hi nese  sc ho l ars  w ho  have  looked at  
th is  have  sort  o f  take n the  v iew t hat  t here  i sn ' t  as  mu ch sp i l lov er  as  t here  mig ht  be ,  
and  th at  C hi na  i s  not  get t i ng  as  m uch o ut  o f  these ,  th e  p rese nc e  o f  thes e  th in gs ,  as  they  
rea l ly  s houl d .  
 I t ' s  a  b i g ,  very  b ig  qu est ion ,  wh ich  we cou l d  go  into  a  l i t t le  b i t  more .   B ut  I  
th i nk ,  I  wou ld  say  t ha t 's  so rt  o f  t he  es senc e  o f  what  I  wo ul d  say  abou t  i t .   De nis  ha s  
looked at  i t  a l so  qu i t e  a  l o t .  
 DR.  D .  S IMO N:   I  th in k  the  gene ra l  word o n the  s t ree t  i s  th at  c ompanie s  go  
to  Chi na  no  lo nge r  fo r  Ch ine se  b raw n,  but  for  C hi nese  bra in s .   S o  that 's  so rt  o f  t he  w ay  
to  look  at  i t  i n  many  ways ,  t hat ,  i n  fa ct ,  in  the  re cent  Wo r l d  Ba nk  s t udy  tha t  came o ut ,  
Chi na  2030,  t hey  t a lk  spec i f i ca l ly  a bout  th e  ro le  o f  fore i gn  R&D  as  pe r form in g t he  k i nd 
o f  cata ly t ic  f unct ion,  part ic u la r ly  in  terms  o f  la bor  c i rc u l at ion .  
 So  what  wi l l  ha ppe n i s  tha t  somebody  w i l l  have  a  thre e -to - f ive  year  ca reer  
in  o ne  o f  t hese  resea rc h in st i t utes  o r  ce nt ers ,  l i ke  GE  or  IBM or  whatever ,  b ut  in  Ch i na ,  
there 's  a  say in g  " I ' d  r ather  be  t he  hea d o f  the  c h icke n t ha n t he  ta i l  o f  t he  ox ."   So  a  l o t  
o f  these  peop le  wi l l  l eave  an d s t art  u p  the i r  own compan ies  o r  s tart  u p  the i r  ow n 
resear ch cente r s  or  whatever ,  a nd t hey  w i l l  become t he  ne xt  w ave  o f  sort  o f  
tech no log ica l  ent rep r eneu rsh ip  i n  C hi na ,  a nd so  I  t h i nk  t hat  th i s  i s  ve ry ,  very  import ant  
beca use  i t  doe s  p rov i de  the  k i nd o f  s prea d  ef fect s  th at  wi l l  he lp  fur the r  s t imul ate  R& D 
in  C h ina .  
 Your  f i r s t  q uest ion a bout  t he  prof i le  o f  w hat 's  go in g  o n i n  ter ms  o f  the  
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sc ie nt i f i c  an d e ng ine er in g  poo l ,  i t ' s  very  i nteres t i ng .   In  Ja pa n,  i f  we  sa i d  t hat  t he  
Chi nese  deve lo p j ust  in  t ime,  i n  C hi na ,  we  might  say  t hey  deve l op ju st  i n  c ase .  
 So  whe n,  i n  2000 ,  t h e  Ch inese  gover nmen t  sa i d  we 're  go i ng  to  dec i de  to  
have  a  so f twa re  i nd u stry  a nd we 'r e  go i n g  to  go  b ig  t ime i nto  outsou rc i ng ,  C hi na  c re ated 
some 11 ,  12  spec i a l  s choo ls  a n d co l lege s  a roun d t he  cou nt ry  to  s tart  to  t ra in  so f twa r e  
eng inee rs ,  e xcept  the re  was  no  sort  o f  ca lc u lato r  a bout  how ma ny  they  m ig ht  need .  
 So  they  jus t  cont in ue d to  tu rn  out  l i te ra l ly  hu nd red s  a nd  h un dr eds  o f  
so f tware  e n gi neers .   So  now wh at  you hav e  in  p l aces  l ike  Da l ia n,  w here  I  s pent  a  lo t  o f  
t ime,  wh ich  i s  D a l ian  i s  a  Ba nga lore  wa n na be  i n  C hi na .   You  h ave  the  beg in ni ng s  o f  a  
very  so l i d  fo un dat ion  for  so f tw are  e ng inee r in g,  b ut  you don 't  h ave  that  secon d t ier  and  
th i rd - t ie r  exp er ie nce d p ro ject  ma na ger  or  team lea der  to  take  on thes e  la rge r  so f tware  
pro ject s .  
 So  u nl ike  I nd ia ,  whe r e  they 've  gotte n b ig  pro ject s  f rom U.S .  an d Eu rope an 
compan ies  a nd  even Ja pan ese  compa ni es ,  the  C hi nese  bas ica l ly  have  been ab le  to  s t ay  
a lmost  at  a  very  bas i c  leve l  do i ng  codi ng ,  some test in g ,  an d so me progr ammin g,  but  
haven 't  been  a ble  to  move  to  that  nex t  lev e l  b ec au se  th at  don 't  have  t hat  t r ie d  a n d t rue  
pro ject  expe r ie nce  a t  that  k i nd o f  leve l .  
 So  i f  yo u go  to  Da l i an ,  you' l l  see  l ar ge  n um bers  o f  so f tw are  e ng i neers  
ava i l ab le ,  bu t  they  d on't  have  t hat  k i nd o f  re qu is i te  expe r ie nc e  that  yo u wa nt  t hem to  
have  to  beco me the  l eader s  o f  t hose  k in ds  o f  pro jects .  
 CHA IRMA N SHE A:   We l l ,  D r .  S imon ,  Profes s or  Su t tmeier ,  th ank  y ou very  
much for  your  p art i c i pat io n.   We've  lea rne d a  lo t  f rom you ,  a nd  we're  ve ry  g ratef u l  f or  
you to  be  here .  
 We wi l l  a d jou rn now t i l l  12 :45 .    T ha n k  yo u.  
 [Wher eu pon,  at  12 :0 0  noon,  t he  hear in g  r ecessed ,  to  reco nven e  at  12 :50  
p .m. ,  th is  same d ay . ]  
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PANEL  I I I :  INFOR MAT I ON AND COM MUNIC ATION S  
TECHNOLOGY INNOV ATIO N 

 
 HEAR IN G CO -C HA IR  G OODWIN:   I  wa nt  to  welcome everybody  b ack .   
Ap prec iate  yo ur  g iv i n g  u s  a  co up le  ext ra  m in utes  to  get  back  f ro m lun ch .  
 Af ter  su rvey i ng  Ch in a 's  gene ra l  S&T  an d i n novat ion  la n dsca pe  i n  our  
mornin g  se ss io ns ,  we 're  p l an ni ng  to  cover  th is  a f te rnoo n i nnova t ion in  spec i f i c  sec tors .    
 F i r s t ,  we ' l l  d i sc us s  C h ina 's  e f for ts  i n  t he  f i e ld  o f  i nformat ion a n d 
communicat ion s  tec h no logy  w ith  a  p art ic u lar  em pha s is  on s u pe rcomput in g  a n d c lo u d 
comput i ng .   
 Our  w itne sses  for  t h i s  pa ne l  i nc l ude  Dr .  E ar l  Jose ph,  V ice  Pres i dent  o f  IDC 's  
H i gh -Performa nce  Comput i n g  Prog ram;  Dr .  Horst  S imon ,  Dep uty  D i rector  o f  the  
Lawrence  Berke ley  N at ion a l  La bor atory ;  a nd T imothy  K .  H ar der ,  D i recto r  o f  EMC 's  C l oud 
Inf ras t r uctu re  D iv is io n.  
 Dr .  Josep h a dv ise s  ID C c l ient s  on compe t i t ive ,  man age r ia l ,  te ch no log ica l  
and  imp lement at ion  i ssues  for  te ch nic a l  se rvers ,  focu s i ng  o n ma rkets  i n  t he  U .S . ,  
Europ e,  a nd  As ia -Pac i f i c .  
 Dr .  S imon has  d i recte d sever a l  d iv i s io ns  o f  the  Be rke ley  Nat ion a l  
Laborato ry  a nd serve s  as  co -ed i tor  o f  t he  B ia nn ua l  Top 500  L i s t ,  t rac k i ng  t he  most  
powerf u l  su percomp u ters  i n  t he  wor ld .  
 Mr .  H ar der  has  e xten s ive  expe r ie nce  in  c lo ud comp ut in g  a nd  ha s  he l pe d 
dep loy  some of  the  la rgest  c lou d sy stems i n  the  wor l d ,  a n d h as  c lose ly  fo l lowe d the  
c lou d market  in  C hi n a  s i nce  2007.  
 The  wit nes ses  wi l l  e a ch h ave  seve n min ute s  to  prov i de  remarks ,  an d we' l l  
beg in  w ith  Dr .  Jose ph .  
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 STATEMENT OF DR.  EARL C.  JOSEPH I I  
PROGRAM VICE PRESIDE NT,  IDC  

 
DR.  JO SEP H:   Gre at .   Tha nks  very  m uch .  

 What  I ' d  l i ke  to  do  i s  to  br ie f ly  ju st  g ive  yo u a  l i t t le  back grou n d on IDC an d 
what  we do  for  a  l i v i ng .   IDC  i s  a  cor pora t ion,  pr ivate  comp any ,  tha t  h as  been t rac k i ng  
IT  market s ,  a l l  fo rms  o f  IT  mark ets ,  eve ryt h i ng  f rom sate l l i te ,  c e l l  pho ne,  te lep hone 
l in es ,  comp ute rs ,  for  over  45  years ,  an d w e have  o f f ice s  i n  50  c ountr ies .  
 In  t he  wr i t te n note s  here ,  yo u h ave  the  W eb s i te  for  any  ad di t i ona l  
back grou n d i nformat i on.  A  l i t t le  b i t  more  about  the  company  i s  we  have  more  t ha n a  
thous an d a na lysts  ar oun d the  wor l d ,  a n d so  we take  i t  very  se r ious ly .   We 're  ve ry  much 
a  n umer ic a l ly  b ased  c ompany ,  an d we get  our  n umbe rs  f rom t ra ck in g  w hat  ve ndor s  s e l l  
and  wha t  b uyer s  p urc hase ,  o f  cou rse ,  an d l ast  yea r ,  we  co nd uct ed over  360 ,000  su rv eys ,  
to  just  p ut  i n  pers pec t ive  whe n I  say  very  qua nt i tat ive  n umber s .  
 Myse l f ,  I ' ve  bee n i n  t he  s upe rcomput er  bu s ine ss  s in ce  1983.   I ' ve  worked 
for  ven dors  l ike  Cray ,  SGI ,  Co ncu rre nt  Rea l  T ime Systems ,  a nd S perry  Un ivac ,  an d my  
back grou n d i nc l u des  work in g  for  ven dors - - r i gh t  now,  b uyers ,  u sers ,  an d governmen t  
bodie s .   So  t he  or gan iza t ion I  have  wi th in  IDC,  we  do  a  lo t  o f  c u stom resear ch for  a l l  
three  o f  those  commun it ie s .  
 An d to  g ive  you a  l i t t le  b ackg rou nd as  far  as  my  gro up i n  IDC ,  i s  we  focu s  
only  on te ch nic a l  computer s ,  a n d a  tec h n ica l  compute r  i s  a l so  ca l le d  h i gh  pe r forma nce  
computer s ,  o r  HPC,  a nd i t ' s  a ny  se rver  t ha t 's  use d by  a  sc ien t i s t ,  en g i neer ,  a na ly st  o r  
o thers  f or  h i gh ly  comput at io na l  o r  h ig h ly  data - i nte ns ive  compu t in g.   A nd t ha t 's  the  
s tan da rd def in i t io n  t hat 's  been aro un d fo r  abo ut  30  yea rs .  
 Now,  the  su per comp uters  are  the  h i gh er  end o f  th at  marke t ,  a nd over  the  
years ,  t he  def in i t io n  o f  su percomp uter s  h as  c han ge d f req uent l y .   We c urre nt ly  u se  t he  
def i n i t ion  o f  a ny  tec hn ica l  compu ter  t hat  costs  more  th an $500 ,000  U.S . ,  so  any th in g  
that 's  more  t ha n a  ha l f  mi l l io n  do l l ars  or  l arge r ,  use d by  sc ie nt i s ts ,  e ng inee rs  an d 
resear che rs .  
 An d so  wit h in  t hat  sp ace ,  w hat  we do  i s  w e  t ry  every  qu arter  t o  t rack  every  
computer  so l d ,  a nd  s o  we l i ter a l ly  ar e  t ra ck in g  every  system ar oun d the  wor l d .   We a lso  
mainta i n  f ive -year  fo recast s  o f  every  cate gory ,  w hethe r  i t ' s  a  r eg ion ,  whe the r  i t ' s  b e in g  
used  for  b io - l i fe  s c ie nce  or  an  in du stry  an d a l l  t he  va r iou s  type s  o f  th in gs .  
 We pu bl i s hed over  35  resea rch repo rts  a  y ear  to  ou r  c l ien t  b ase ,  an d t hen  
we do  a  lo t  o f  p r iva t e  s tu dies .   As  I  ment i oned,  we 've  done  a  l o t  o f  s tu die s  for  U. S .  
governmen t .   We 've  he l ped the  E U deve lo p a  te n -ye ar  HPC s t ra tegy  p la n  a nd  r i gh t  n ow 
we're  he l p i ng  Sou th Korea  deve lop a  p la n ,  too ,  so  we do  work  with  governme nt  use rs  
and  ven dors .  
 With  t hat  as  a  b ack gr oun d,  to  g ive  you per spect ive ,  t he  wor l dwi de  
tech nica l  comp ut i n g  market  h as  grown ve r y  wel l  over  t he  last  t en  year s .  W he n we h ad 
the  rec ess ion i n  2008 ,  the  ma rket  s t umb le d a  l i t t le  b i t  for  one  year  b ut  t he n came b ack  
very  s t ron g .   I n  2010 ,  i t  ex hi b i te d te n pe rc ent  g rowth ,  a nd t he n  last  we  j ust  comp let ed 
our  n umbe rs ,  as  8 .4  perce nt  growth ,  a nd we're  ex pect in g  a bou t  7 .3  pe rce nt  g rowth 
go in g  fo rwar d.  
 In  t he  wr i t te n note s ,  there 's  some c ha rts  a t  the  back  en d o f  i t  t hat  you  ca n 
look  at ,  a n d I ' l l  j ust  s peak  to  t hose  in  gen e ra l  in stea d o f  t he  det a i l s .   But  i n  j ust  broa d 
pers pect ive ,  t he  tec h nic a l  comp ut i n g  serv ers  a r e  rou g hly  $10  b i l l ion  a  year  as  far  as  
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pu rch ases  o f  those  s ervers ,  an d t hey  cont a in  rou gh ly  3 .3  mi l l io n  p rocessor s  a nd the y ' re  
pack age d i n  a bout  112 ,000  systems.  
 So  tha t  g ives  you an i dea  o f  the  ye ar ly  p ur chase  o f  t hese  tec h ni ca l  
computer s .   T he  su pe rcomp ute r  s ide  o f  i t  i s  arou n d 4 .4  b i l l ion  a nd abo ut  2 ,800  serve rs .   
So  tha t  g ives  you a  g enera l  i dea .   In  the  p acka ge ,  i t  a l so  s p l i t s  i t  out  by  t he  d i f fere n t  
manu fact ur in g  se gments ,  gover nment  se g ments ,  a ca demia ,  an d a lso  i f  you look  at  t he  
supe rcomp uter  pa rt  o f  the  HPC se gment ,  I  ment io ned  th at  ove ra l l  tec hn ica l  se rvers  
grew 8 .4  pe rcent  la s t  year ,  s u percomp uter s  grew 25  per cent  las t  year ,  an d w hat  we 'r e  
see in g  i s  a  ma jor  c ha nge  in  the  tech ni ca l  c omput i ng  ma rket ,  i n  part ic u la r .    
 I t  u sed to  be  a lways  spoken to  as  a  py ram id .   So  yo u h ad a  py r amid w here  
you ha d sma l le r  n um ber  o f  la rge  mac h ines ,  a  f a i r  n umber  o f  me di um -s i ze d mac hi nes  and  
a  lo t  o f  smal l  ones .   The  wor l d  has  ch an ge d now,  an d on  top o f  th is  pyr amid ,  t here 's  a  
lo t  o f  mass ive  mach i nes  be i ng  p urc hase d.  We're  t ry i ng  to  come up w it h  a  c ute  nam e for  
i t .   At  t he  moment ,  w e 're  c a l l i ng  i t  " t he  d i amond on  top o f  the  pyrami d. "  
 But  w hat 's  go i ng  o n i s  nat ion s  aro un d t he  wor ld  have  recog ni ze d th at  
supe rcomp uters  are  c r i t i ca l  to  i nnovat ion,  and  they ' re  c r i t i c a l  f or  economic  growth  and  
jobs .   A s  you ment ion ed,  you r  b ig  c r i ter ia  f or  economic  growth  u l t imate ly  i s  jo bs ,  an d 
many  n at ion s  h ave  re cogn ize d t hat  t he  ma jor  too l  for  th at  r ig ht  now is  su percomp ut ers  
and  the  ap pl ica t ion o f  i t .  
 In  t he  past ,  a  lo t  o f  c ountr ies  wo ul d  t ry  to  have  t he  one  la rges t  machi ne .   
Now i t ' s  a bout  h av in g  lo ts  o f  mac hi nes  fo r  eac h d isc ip l i ne .   So ,  for  exam ple ,  Ch in a  h as  
17  d i f fere nt  l ar ge - sca le  systems t hat  they ' re  p utt i n g  i n  p lace  r i ght  now.  
 Even cou ntr ies  l i ke  R uss ia ,  in  my  wr i t te n notes ,  t h e  comment :  "Russ ia 's  
prod ucts  wi l l  no  lon g er  be  comp et i t ive  or  o f  inte rest  to  pote nt i a l  buyer s ,"  t he  pres id ent  
o f  Rus s ia  s tate d just  a  cou ple  yea rs  ago .  
 So  wit h  th at ,  I ' d  l i ke  to  spen d t he  last  few  minu tes  j ust  ta lk in g  about  Ch in a  
in  s pec i f i c .   So  s in ce  2 002,  Chi na  ha s  i ncre ased t he i r  s u percomp uter  pu rc hases  s ix - fo ld  
overa l l ,  betwee n s ix  and  seven - fo l d ,  as  i t ' s  show n i n  t he  p acka ge  he re .   
 The  c hart s  I 'm  s howi ng show U .S .  ver sus  Chi na  for  a l l  server s  and  the n fo r  
supe rcomp uters .  R ig ht  now,  Ch in a  s t i l l  on ly  p urc hase s  a bout  a  fourt h  a s  many  as  t h e  
U.S .  does .   So  t he  U .S .  c le ar ly  i s  s t i l l  t he  le ader ,  b ut  you  ca n see  in  t he  ramp -u p here ,  
Chi na  ha s  made ma jo r  an d s u bsta nt i a l  inv estments .   
 Our  co ncer ns  r i ght  n ow are  C hi na  ha d the  wor ld 's  lar gest  mach ine  a  year  
ago ,  but  the n Ja pan  c ame out  wit h  a  ma ch i ne  th at  wa s  th ree  t imes  la rge r .   We  th ink  
Chi na  w i l l  not  leave  t hat  s tat us .  We act ua l ly  expec t  C hi na  to  inc rease  t he  r ate  o f  spe nd 
beca use  t he  compet i t ion  i s  muc h more  a bo ut  be in g  faste r  t ha n t he  l arg est  Ja pa nese  
mac hi ne  i nste ad o f  t he  l arg est  U .S .  mac hi ne .  
 R ig ht  now,  t he  U. S .  d oesn' t  have  the  f i r s t  or  secon d - lar gest  ma chi ne  i n  t he  
wor ld;  i t  has  t he  t h i r d .   But  th is  i s  a  s i t uat ion or  e nv i ro nment  w here  t hey ' l l  be  
leap frog g in g.   We' re  expect in g  i n  Ju ne  or  November  o f  t h i s  yea r  someone i n  t he  U .S .  
w i l l  in sta l l  a  mach i ne  that 's  t he  lar gest  ma chi ne  a ga in .  
 But  t he  c lear  d i f fe ren ce  here  i s  Ch in a  h as  gone  f rom a  no n - pl ay er  to  be in g  
one  o f  t he  top lea der s  in  a  very  short  pe r i od o f  t ime .   T hey  a l s o  recogn iz e  th at  t hey  
have  man y  sho rtcomi ngs ,  muc h a s  our  co l l eag ues  I 'm s ure  w i l l  br i n g  u p here  too .   A s  fa r  
as  h uman  ta lent ,  the  so f tware ,  a nd t he  w h ole  ecosystem to  tak e  adva nta ge  o f  t he  
machi nes ,  they ' re  s t i l l  la ck i ng .  
 But  t he  C hi nese ,  i n  o ur  op in ion ,  reco gn ize  i t  en t i re ly ,  an d t h ey ' re  i nvest i ng  
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heav i ly  i n  so lv in g  t hose  pro blems,  a nd we th i nk  t hey ' l l  be  so lved g ra dua l ly .   Yo u kno w,  
some sectors  f aste r  t han  othe rs ,  bu t  wit h i n  a  f ive - to - ten -yea r  t ime per iod .  
 The  othe r  t h i ng  I  wa n t  to  ment ion  i s  Ch ine se  have  bee n i nnovat ive  in  the  
HP C are na  i t se l f .   T he y  do  have  th ree  majo r  proce ssor  deve lo pments  un derw ay ,  a nd  a n 
add i t iona l  two  or  t hr ee  other  o nes .   They ' re  ba sed o n s t an da rd  ch i p  tec h no log ies  l i k e  
MIPS,  ALPHA ,  a nd SP ARC - ba sed cores .   So  you can  b uy  t hat  o f f  the  s he l f  a nd the n 
in novate  a roun d t hos e ,  an d t hat 's  how the y  des i g n  the i r  ma ch in es .  
 A lso ,  in  the  at ta chme nts  to  t he  pack age ,  I  have  i nc lu ded  a  descr ipt ion o f  
that  an d a  desc r i pt io n o f  t he  l ar gest  mac h ine  in  Ch in a ,  w hic h  i s ,  in  my  opi n ion ,  a  ve r y  
in novat ive  mac hi ne .   I t  h as  c ustom de s i gn  processo rs ,  an d t hey  inte rcon nect .   So  t he  
way  the  w hole  inte rn a ls  are  co nnec ted are  custom,  p l us  i t  h as  many  other  cu stom 
featu res  to  t hat .  
 In  co nc l us ion,  I 'd  l i ke  to  then  sp eak  to  w h at  I  t h i nk  t he  U .S .  s h ould  do  a s  
far  as  a  recommend a t ion,  an d my  recommend at ion  i s  tha t  th e  U.S .  need s  to  reco gn i ze  
that  we  are  in  compe t i t io n,  a nd  th is  i s  a  c ompet i t ive  wa r ,  an d we rea l ly  nee d to  do ub le  
our  i nvestmen ts  a s  q uick ly  as  we  ca n.  
 So  somethi ng  on t he  order  o f  abo ut  two  b i l l io n  more  i n  pu rch as es  o f  
supe rcomp uters  i s  c r uc i a l .   I n  a d di t ion  to  that ,  a  f a i r  amou nt  o f  R&D i nvestment  i s  
neede d i n  h i gh  per fo rmance  comp ut in g  or  we ' l l  f a l l  be hi nd  q ui ck ly ,  a n d we' d  a lso  
recommend t hat  abo ut  h a l f  th at  investme nt  goes  i nto  the  so f t ware  s ide .  
 R ig ht  now,  s upe rcompute r  so f tw are  dr amat ica l ly  la gs  t he  har d ware ,  a n d 
the  b ig gest  sho rtcomin g i n  t he  overa l l  in d ustry  wo r l dwi de  i s  th e  so f tware  to  take  
adva nta ge  o f  t he  ex is t in g  h ar dware .  
 I f  you th ink  o f  a  ty p ic a l  s upe rcomp uter ,  m ost  peop le  on ly  get  a  few pe rcen t  
o f  the  actu a l  peak  ca pab i l i ty  o f  t hat  h ar d ware .   So  i f  t he  so f tw are  cou ld  get  anot her  
ha l f  p erce nt  or  eve n a  per cent  more ,  you coul d  do ub le  t he  pe r f ormance  on  your  co d e  
that  yo u' re  r un ni ng  withou t  i nvest i n g  a ny th i ng  e lse  in  ha rdw ar e .   So  I  j ust  w ant  to  
h i gh l i ght  th at  so f tw a r e  i s  a  re a l  key  pa rt .  
 To  summar i ze ,  f ive  y ears  a go ,  Ch ina  b as ic a l ly  ha d very  few s up ercompute rs  
that  wo ul d  ever  mak e  i t  on  the  To p 500  L i s t .   To day ,  t hey  have  more  tha n Germa ny  o r  
Fra nce ,  an d i t ' s  exp e cted t hat  w i th i n  a  ye ar ,  C hi na  wi l l  have  m ore  su percom p uter s  on 
th is  Top 500  L i s t  t ha n a l l  o f  Eu rope.  
 So  even t hou gh they ' re  be hi nd  the  U. S . ,  th e  rate  o f  pro gres s io n  i s  very  
dramat ic .   T he i r  la rge st  su per compute r  r ig ht  now is  lar ger  tha n any  k nown 
supe rcomp uter  in  the  U.S .   So  I  th ink  tha t  i s  somethi ng  th at  i s  s i gn i f i ca nt .   A ga i n ,  t he y  
don 't  h ave  the  whole  in f ra st r uct ure .  
 An d th e  th i r d  po int  i s  they  a re  i nvest in g  i n  17  sepa rate  peta sca l e  systems 
and  cen ters  arou n d t he  cou ntry  to  both  t r a in  the i r  e ng ine ers .   I  l i ked th is  morn in g 's  
d isc us s ion  abo ut  t he  eng inee r i ng  ta le nt  be in g  l ack i ng .   T hey  re c ogni ze  t hat  an d t hey ' re  
c reat in g  new cente rs  to  t ry  to  get  en gi neer s  us in g  comp uter s  to  he l p  th em do  l ar ge -
sca le  in novat ion,  bu t  more  importa nt ly  i n crementa l  i n novat ion .  
 An d sor ry  for  go i ng  o ver  my  t ime a  l i t t le  b i t .   
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1. Who is IDC 
IDC is a market research company that tracks IT markets. We have been tracking IT markets for over 45 
years, with offices in over 50 countries. Our research approach is based on strong quantitative 
numbers tracking and surveys -- details can be found at: www.idc.com 
 
IDC company highlights include:  

 IDC is an independent global market intelligence, events, and advisory firm for information 
technology, telecommunications, and consumer technology markets (ICT). 

 More than 1,000 IDC analysts, including in-house statisticians and economists, provide global, 
regional, and local expertise on technology and industry opportunities and trends in over 110 
countries.  

 IDC has been delivering IT intelligence, industry analysis, market data, and strategic guidance 
since its 1964 founding by Patrick McGovern. 

 Our multilingual, multicultural workforce surveys over 360,000 technology users and decision 
makers annually, delivering unrivaled coverage. 
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 IDC is a subsidiary of IDG, the world's leading technology media, events and research company. 
 
2. My Background 
I have previously worked for a number of computer vendors including Cray, SGI, Concurrent real-time 
systems, and Sperry-Univac. I have been with IDC for over 13 years, focused on technical computing 
including supercomputers, buyers, users and vendors. My resume and background information can be 
found at: www.earljoseph.info 
 
My Ph.D. was in the management of high technology companies with related focuses in quantitative 
analysis, math, and engineering. 
 
3. The Technical Computing Group at IDC 
Some definitions: 

 HPC = High Performance Computing = All Types of Technical servers.  

 Technical Servers = computer servers sold for use by scientists, engineers, analysts and others 
for highly computational or data intensive computing. 

 Supercomputers = technical servers that cost more than $500,000. 
 
Within the technical computing space, we: 

• Attempt to track all HPC servers sold each quarter (around the world), from all vendors. Our 
data structures go back over 25 years, and we maintain 5 year forecasts in many areas and 
for most sub-segments.  

• Conduct 4 HPC User Forum meetings each year (see: www.hpcuserforum.com) 
• Publish over 35 research reports each year. 
• Visit all major supercomputer sites & write reports about what they are doing and what 

their plans are for the future. E.G. We recently visited the large sites across China and are 
currently writing each one as a case study.  

• Assist in collaborations between buyers/users and vendors. 
• Assist governments in HPC plans, strategies and directions. 
• Assist buyers/users in planning and procurements.  
• Conduct an HPC innovation award program every six months. 
• Conduct special research studies, e.g.: 

• USG special studies  
• EU 2020 HPC leadership plan 
• EU parallel software scaling plan 
• DOE skills, talent and hiring plan 
• Automotive benchmark analysis  
• Oil/gas HPC usage comparisons 
• NCSA/NSF science underlying applications study  
• Korean HPC strategy implementation plan 
• Council on competitiveness innovation studies  
• Power and cooling studies  
• And many private studies 
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4. Worldwide HPC And Supercomputer Market Trends 
The worldwide technical server market recovered from the 2008 recession very quickly with an 
impressive 10% growth in 2010 followed by 8.4% growth overall in 2011. IDC is projecting 
approximately 7.3% yearly growth overall for the next five years. 
 
HPC major trends include: 

 All tech severs are around $10 billion a year in sales today (as shown in the first table 
below), containing 3.3 million processer packages in 112 thousand systems.  

 The boarder HPC market, including storage, software and services is around $20 billion 
today. 

 Supercomputer servers represent around $4.4 billion a year today, in 2.8 thousand systems 
sold each year. 

 The major industry/application uses are shown in the second table below, with government 
labs, universities, bio-life sciences, defense and manufacturing being larger sub-segments. 

 
The supercomputer portion of the HPC has seen the largest growth due to heavy investments by major 
nations around the world. Supercomputers grew 25% in 2011, with a number of systems costing over 
$100 million each. The largest supercomputer in the world today, at RIKEN in Japan cost over $500 
million.  
 
Some of the reasons for the strong growth include:  

 They are used for increasing national innovation, scientific capability, economic growth & 
job creation. 

 It has become a competitive weapon 

 For companies, universities and governments  

 Global competitiveness is driving R&D and better product designs 

 Governments view HPC leadership as critical  

 It use to be 1 large supercomputer – now its multiple ones 

 There are very critical HPC issues that need to be solved 

 Global warming, alternative energy, safe NE, financial disaster modeling, healthcare, 
homeland security, … 

 And 3D movies and large scale games are fun 

 At the same time, “live” science and “live” engineering costs have escalated  

 And time-to-solution is months and sometimes years faster with simulations 
 
Some interesting quotes and actions from world leaders:  

  In 2009, Russian President Dmitry Medvedev warned that without more investment in 
supercomputer technology: “Russian products will not be competitive or of interest to 
potential buyers.” 

  In June 2010, Rep. Chung Doo-un of South Korea’s Grand National Party: “If Korea is to 
survive in this increasingly competitive world, it must not neglect nurturing the 
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supercomputer industry, which has emerged as a new growth driver in advanced 
countries.”  

 The Korean National Assembly then called for the creation of a national five-year 
plan for advancing HPC 

 In February 2012, the European Commission announced that it has adopted a plan to 
double spending on HPC to €1.2 billion, with much of that money aimed at the installation 
of additional petascale supercomputer systems 

 
In summary, there is a worldwide battle for supercomputing leadership taking place around the globe -
- it’s a tool for economic growth and innovation -- large funding is all that is required these days (well 
mostly funding). There are some major limitations in the ability to effectively use supercomputers 
today including: Software lags hardware and the gap has been growing at an alarming rate; and the 
lack of enough talented people to make full use of the supercomputers.  
 
5. China Information -- And The US Compared To China Supercomputer Trends 
China has been increasing their investments and installations of all types of technical servers as show 
in the charts below. Since 2002 they have increased their yearly HPC purchases by an impressive six-
fold and their supercomputer purchases by close to 7 times.  
 
The charts below compare the US to China purchases and clearly shows that the US has a sizable lead 
in total installations, but China's rate of growth is dramatically higher. The US purchases almost five 
times the amount of supercomputers that China does each year, but is only growing by around 4% a 
year, while China is growing supercomputer purchases by 22% a year (since 2002). The rate of increase 
by China could lead to China becoming a major portion of the world market, resulting in vendors 
customizing future systems to better match requirements from China buyers. 
 
China today spends about $600 million on technical servers and around $375 million on 
supercomputer systems. In addition, China is building new institutions and new centers to make better 
use of these supercomputer assets. They plan to have 17 petascale supercomputer centers in the near 
future. China already has passed up Germany in the number of Top500 supercomputers and will soon 
pass up all of Europe combined on the Top500 list (see www.top500.org). Counting total 
supercomputer purchases, China likely exceed Japan and Germany in the next year or so to become 
the second largest purchasing country in the world (next to the US). 
 
China's use of supercomputers is very different than in most other countries, in that China views 
supercomputers as a toll and not as a costly asset. So while other centers work very hard to keep the 
computers fully utilized, China tends to focus on using the computers to support researchers and train 
new users. By having this extra "head room" it makes it easier for a researcher with a new idea to get 
substantial time on the computer. It is a more strategic vision than used by other countries.  
 
China desires to obtain leadership in most or perhaps in all areas. China recognizes the importance of 
HPC for leadership in many areas and is heavily funding HPC to gain a strong standing in science, 
innovation and for economic growth.  
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China understands that "To out-compute is to out-compete" (a quote from the US Council on 
Competiveness). They still have a lot to learn and a lot to learn and need to build out in their HPC 
ecosystem -- but they recognize this and are addressing it.  
 
China also wants to be known as an innovative leader and not just a copier (or not as just a low cost, 
cheap supplier). Today, China has the #2 largest supercomputer, it was #1 last year, but Japan built an 
even large one. China will likely compete strongly to displace Japan as the leader -- and may increase 
investments even more than currently planned. 
 
China uses their supercomputers on a very broad set of applications as shown bellow, including oil 
exploration, bio & life sciences, manufacturing, climate, weather, teaching and animation.  
 
Chinese technologies: 

 Chinese CPU efforts -- they are developing 2-3 main home grown processors plus a few 
others. These are based on existing processor technologies like MIPS, ALPHA, etc.  

o From our surveys of buyers in China, most view the Intel x86 as the processor of 
choice at this time. There are many rumors about China potentially developing a real 
strong workable processor of its own, but this isn't my area of expertise. 

o This work is innovative in many ways, but evolutionary in others areas in that each 
processor technology is based on an existing ISA. They have been developing some 
of these for many years and for over 6 generations, e.g. the Godson/Loongson, 
MIPS-based processor that Sugon/Dawning is using in a number of products (see 
http://en.wikipedia.org/wiki/Loongson). 

o They have also developed innovative ways to use these processors with large 
systems like the TH-1A that uses SPARC-based processors for system control.  

o These processors are seeing success in a number of supporting application areas, 
e.g. in modems and internet supporting systems. 

o To develop a competitive processor requires both major strength in R&D as well as 
major investments and skills in building leading edge fabs. 

 China has also developed its own very high speed custom interconnect that is used on the 
TH-1A supercomputer. But it is costly and not broadly used.  

o This is very innovative when combined with the other innovations within the TH-1A 
design. Only 3 countries have built a large custom peta-scale class supercomputer 
(US, Japan and China).  

o The interconnect design appears to be similar to other advanced custom 
interconnects, but its implementation is unique. It is designed to support a very 
large supercomputer, with higher costs than can be supported in mainstream 
computers. This is similar to interconnects created and used by US companies like 
Cray and IBM. 

o It was developed by NUDT (the National University of Defense Technology 
http://english.nudt.edu.cn/) and was custom designed for the TH-1A computer. 
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NUDT has built a number of special and innovative supercomputers for many 
decades in China. 

 China also has created an interesting graduate class exercise in developing programs for 
breaking/checking passwords. The last slide below shows the result of this classroom 
exercise -- the student's winning program can check 50,000 passwords a second on each 
node of the computer, 250,000 per second using the GPUs on a node and when run on the 
whole TH-1A computer 1.8 billion passwords can be checked per second.  

o China recognizes that large scale supercomputers are required for the design, 
development and pre-testing of advance aviation, ships and military equipment. 
They proudly display examples of applying supercomputers for high speed fighters, 
aircraft carriers, satellites, etc. 

 
In summary, China has many weaknesses in HPC -- but they recognize them and are addressing them -- 
it will take years, but they will likely do it faster than any country has done before.  

 China has put into place many undergraduate and graduate programs to teach the use of 
HPC and how to apply HPC alongside with basic scientific disciplines. China also has a 
program to bring back to China top researchers and scientists to help train and develop 
China's eco-system (the goal is to bring back 100 a year). 

 China is placing many of their HPC systems into a "Cloud" for smaller organizations and 
companies to gain access and to learn how to apply HPC in their company.  

 
6. Recommendations For Our Country 
Leadership requires major actions, investments and continued actions & innovation over time. 

 Smaller 10% - 25% increases do very little.  

 Spreading increases across broad groups of existing organizations also do very little to help 
with leadership. There needs to be a smaller number of targeted areas for leadership.  

 
Today the US is the clear leader in supercomputing, but the level of our leadership has declined and it 
will require strong investments and leadership to MAINTAIN our current position:  

 An increase of $2 billion a year in purchases of supercomputers would be a good start, plus 
around $2 billion for the infrastructure required to go with these new systems. Then 
growing it by 10% a year (note -- this must be new dollars, not just shifting of existing 
funds). 

 An increase on the order of $1 billion a year in HPC R&D funded by the USG for developing 
better systems and building blocks and software.  

 To work well, at least 50% should go to software that will help application jobs 
performed better, which in most cases means making able to use more processors 
or scale better.  

 The software R&D must be separate from the hardware R&D, otherwise the 
hardware will soak up all the funds (as has been the case in the US for decades). 

 A good example would be for the US to take the DOE exascale proposal (whatever it finally 
turns out to be) and funding it at 2x to 3x the plan -- and then asking DOE how much more 
they can accomplish and how much faster they can do it with 2x to 3x the funding.  
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 Again this needs to be new dedicated funds, not just reshuffling of existing budgets. 
 We also need to address the skill sets, training and lack of scientists, engineers and technical 

experts in our country. We need multiple "Apollo like" missions that are exciting enough to 
get students interested AND to get experts from around the world to move to the US. We 
can never graduate enough within the US, so we must also get technical people from 
around the world to relocate to the US.  

 For example, how many graduating physicists and astrophysicists would move to 
CERN if given the chance? 

 
7. Conclusions and Overall Assessment  
The bottom line is that China has gone from a non-entity in HPC and supercomputers to having one of 
the largest in the world in only five years. And they are on a trajectory that is dramatically stronger 
than the US: 

 Five years ago they only had a few supercomputers that would make it onto the list of top 
500 computers in the world, today they have more than Germany or France, and very soon 
they will have more than ALL of Europe combined. 

 Their largest supercomputer is larger than any known supercomputer in the US (this 
excludes classified computers). 

 They are investing in 17 different petascale centers (petascale = very large supercomputers) 
around China, many of which are new and are being built from the ground up. 

 
While it is true that they haven't yet fully developed a broader ecosystem to take full advantage of 
these assets, they are filling out their ecosystem faster than any country has ever done in history. They 
fully recognize these short comings and are investing heavily in them.  
 
In addition, their rate of graduating scientists, engineers and analysts that can apply supercomputers 
and HPC to help advance their national science standing and improve their economic competitiveness 
greatly outstrips what the US or Europe is able to accomplish. While we don't have exact figures on 
these numbers it's not in the 10 times stronger range -- it is much higher. 
 
In summary, the Chinese government, at the national and local levels understands the value of HPC 
and supercomputers in increasing innovation, advancing science and growth their economy. They are 
investing heavily in both very large systems and in growing the eco-system required to take advantage 
of these assets.  
 



104 
 

 

8. Charts And Tables: 
 

An Overview of The Worldwide Technical Server And The Supercomputer Market 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How the US Compares to China in Technical Servers (Of All Sizes) and Supercomputers 
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Examples Of How Quickly China Is Increasing Its Budgets And Supercomputer Power 
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Examples Of How China Is Using Its Supercomputer Power 
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HEAR IN G CO -C HA IR  G OODWIN:   T hat 's  a l l  r ig ht .  
 Dr .  S imon.  

STATEMENT OF DR.  HORST SIMON  
DEPUTY LA BORATO RY DIRECTO R 

LAWRENCE BERKELEY NATIONA L LABO RATORY 
 
 DR.  H .  S IMO N:   Good af ter noon .  
 Cha i rma n S hea ,  d is t i ng uis he d members  o f  the  committee ,  i t ' s  a  very  gre at  
p lea su re  to  be  he re  a nd repor t  to  you,  an d  I  w i l l  co nt i n ue,  l i ke  my  co l leag ue  E ar l ,  to  
ta lk  a bou t  s upe rcomput in g.    
 Let  me f i r s t  say  why  I  th i nk  s u percomp ut i n g  i s  act ua l ly  very  imp ortant  an d 
cr i t i ca l  to  th is  Commiss ion an d to  t he  nat i on i n  ge ner a l .   T he  re ason i s  t hat  
supe rcomp ut i ng  act u a l ly  reac hes  into  o ur  soc iety  i n  t hree  d i f fe rent  w ays .  
 One  i s  you need  the s e  very  h i g h,  powerf u l ,  top -o f - l i ne  mach in e s  to  be  
compet i t ive  in  sc ie nc e .  So  i f  you  look  at  t h e  d is t r i b ut io n o f  s up ercompute rs ,  the re  i s  a  
d i re ct  cor re la t ion o f  a  cou ntry 's  s c ie nt i f i c  s tan di ng  i n  t he  wor l d  an d th e  amou nt  o f  
comput i ng  reso urce s  the  sc ien t i s t s  h ave .  
 Th is  i s  somethi ng  th a t  has  ch an ged  i n  th e  l ast  de ca de  th at  you wi l l  f i nd  
prob ab ly  no  ma jor  u n ivers i ty  i n  th e  U. S .  th at  wi l l  s ay  we do n' t  n eed comp uters ,  we ' l l  
just  wo rk  wit h  pen s  a nd pa per .   Comp ut in g  has  become a n i nte g ra l  pa rt  o f  s c ie nt i f i c  
resear ch,  a nd ma ny  s c ient i f i c  d isc i p l i nes  r equ ire  t he  most  powerfu l  comp uter s .  
 The  seco nd reaso n fo r  the  import ance - - an d so  t h is  re l ates  back  to  the  
d isc us s ion  we j ust  ha d be fore  l u nch - - i t  i s  a  sc ie nt i f i c  i nst rume nt .   The  secon d re aso n for  
the  u se  o f  comp ute r s  i s ,  o f  cou rse ,  in  nat i ona l  secu r i ty ,  a nd we  ta lke d a bout  the  
supe rcomp uters  i n  th e  U. S .   
 So  cu rre nt ly  in  the  U ni te d S tates ,  i t  i s  ve r y  importa nt  to  note  t hat  abou t  
ha l f  o f  t he  s u percom pute rs  t hat  are  in sta l led  in  the  U. S .  have  o ne  or  t he  othe r  
app l i cat io n t hat  i s  re late d to  n at io na l  sec ur i ty .   So  th is  i s  in  t h e  U. S . ,  most ly  t he  
Departme nt  o f  Defe n se  an d De partme nt  o f  Ener gy ,  for  n uc lear  weapon s  rese arc h a s  wel l  
as  the  Depa rtment  o f  Defense  for  c rypt an a lys i s  an d re late d ap pl icat ions .  
 So  i t  i s  c lear  th at  t h is  t ies  into  t he  d is cus s i on th at  fo l lows  l ater  for  the  
nat io na l  sec ur i ty  a nd  su percomp ut i ng  go  a lso  h an d - in -h an d.  
 The  t h i r d  one  i s ,  a nd th is  i s  a l so  what  Ear l  Josep h a l re ady  a l l u de d to ,  i s  
supe rcomp uters  are  v ery  import ant  for  eco nomic  deve lopment .   La rge -sc a le ,  
eng inee r i ng -b ase d co mpan ies ,  suc h a s  ae r ospace ,  o i l  an d gas ,  r e ly  on s upe rcomp ute rs  
for  b ui ld in g  fo r  nex t - gene rat io n tec hno log y ,  for  do in g  o i l  ex plo rat io n,  a n d i ncre as i n g ly  
smal l  an d med ium s iz ed ent erp r i ses  a re  u s in g  s upe rcomput ers  f or  model i ng  an d 
s imul at io n.  
 So  inve stment  in  su p ercomput in g,  deve lo pi ng  a  s upe rcompu t i n g  
env i ro nment  i s  c r i t i c a l  for  a  co unt ry  l ike  Chi na ,  a nd co nse que nt ly  Ch ina  h as  tak en a  
numbe r  o f  s tep s  to  make  s i gn i f i ca nt  prog r ess  as  w as  a l re ady  ex pla ine d .  
 I  woul d  l ike  to  d i s t i n gu ish  he re  someth in g  that  i s  ve ry  impor ta nt ,  a n d 
beca use  o f  the  w ide  r ang e  o f  a pp l i cab i l i ty  o f  su percomp ut i n g  te chno logy ,  we  have  to  
th i nk  a bout ,  as  the  N at ion a l  Aca demies  pu ts  i t  in  a  re cent  repo r t ,  the  su percomp ut in g  
ecosystem.   So  i t  i s  n ot  just  the  i n div id ua l  machi ne ,  b ut  i t ' s  a  n umber  o f  fa ctors  an d 
e lements  t hat  b ui ld  a roun d t he  s upe rcomp uters  th at  a re  rea l ly  i mportan t .  
 These  factor s  are  the  tech no logy -ba se ,  t he  ab i l i ty  to  b ui ld  la rge  systems,  
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the  so f tw are  for  t hes e  systems,  t he  a p pl i c at ion s  a nd t h e  huma n ca pi t a l .  
 Let  me make  a  few re marks  a bout  the  s tat e  o f  a f fa i rs  in  Ch in a  with  res pect  
to  these  d i f fere nt  fac tors .   As  w as  po inte d  out  a l rea dy ,  Ch ina  h as  j ust  as  a  ge nera l  I T  
s t rate gy  deve lope d a  numbe r  o f  in d i ge nou s  tech no log ies  in  ter ms  o f  proce ss ,  more  
recent ly ,  a l so ,  in  ter ms  o f  in tercon nect ,  t hat  are  importa nt  bu i ld i n g  b locks  for  
supe rcomp uters .  
 So  they  are  not  on ly  app l i cab le  to  s u perco mputer s  b ut  to  IT  i n  gene ra l .   
What 's  re leva nt  fo r  s upe rcomput in g  i s  t ha t  none  o f  the se  deve l opments  have  been  a t  
th is  po i nt  bre akth rou gh or  forwa rd - look i n g,  but ,  as  w as  po i nte d out ,  are ,  i n  a  sen se ,  
ada ptat ions  o f  p u bl ic ly -ava i l ab le  de s i gn s  t hat  are  use d by  t he  U .S .   B as ic a l ly  most  o f  the  
microproce ssor  des ig ns  a re  modi f ic at io ns  o f  Amer ic an  des ig ns .  
 So  l ike  i n  many  ot her  areas  o f  sc ien ce  a nd  tech no logy ,  Ch in a  i s ,  as  was  sa id  
th is  morni n g,  fo l lowi ng,  b ut  i t ' s  not  lea di ng,  the  i nnovat ion.  
 The  seco nd pa rt  I  wa nted to  ta lk  a bout  i s  the  l ar ge -s ca le  syste ms.   So  we 
hear d a l re ady  abou t  the  C hi nese  ag gres s iv e  dep loymen t  o f  a  l ar ge  n umbe r  o f  
supe rcomp uters  na t i onwide .   Ju st  to  put  t h is  ag a i n  i n  pers pect i ve ,  ten  yea rs  ago ,  in  
2002 ,  the  C hi nese  d i d  not  have  a  s i n g le  sy stem on the  Top 500  L i s t .   Now,  they  have  65 .   
That  mea ns  65  o f  the  most  powerf u l  comp uters  i n  the  wor l d  a r e  in  Ch in a ,  a n d as  i t  was  
po in ted o ut  a l rea dy ,  the  n umbe r  two  a nd the  n umbe r  fo ur  sy st em on the  l i s t  are  i n  
Chi na .  
 So  the  Ch ine se  h ave  done  two t h i ng s :  the y  have  moved to  t he  top o f  t he  
pyrami d,  bu t  they  d id  not  ne gle ct  t he  b ase s  an d a lso  i nst a l led  a  lar ge  numbe r  o f  
systems at  a  smal ler  sca le  so  th at  t hey  ca n cover  a  who le  ra ng e  o f  ap pl ica t ion s ,  a  w ho le  
ran ge  o f  use r  commu nit ies .  
 I t ' s  a l so  impor ta nt  to  note  th at  t hese  syst ems are  a bout  ha l f  b u i l t  o r  
inte gra ted by  C hi nes e  compan ies .   T he  ot her  ha l f  by  U. S .  comp anie s .   So ,  as  wa s  po i nted 
out  th is  mor ni ng,  the  Chi nese  market  i s  not  as  c lose  as  the  Ja pa nese  mar ket  i n  
supe rcomp ut i ng  w as  in  t he  '90s ,  but  comp anie s  s uch  as  HP  a nd IBM are  fa i r ly  s ucces s fu l  
in  p l ac i ng  the i r  sy ste ms.  
 However ,  wh at  i s  more  impor tan t  i s ,  as  I  s a id  be fore ,  ha l f  o f  t h e  systems 
are  i n di genou s  C hi ne se  deve lo pment ,  some with  in novat ive  tec hno lo gy ,  a n d they  ar e  
deve lope d by  compa n ies  s uc h as  D awn in g,  but  a l so  by  un ivers i ty  prog rams,  su ch as  t h e  
Nat iona l  Defe nse  a n d  Tech no logy  U nive rs i t y .  
 One  i ntere st i ng  as pe ct  o f  thos e  systems i s  that  they  are  a lso  de ployed ve ry  
wide ly ,  as  was  a l re ad y  po in ted o ut ,  an d so  reg iona l  gover nment s  an d c i t ie s  are  act ua l ly  
encou rage d to  co ntr i bute  to  the  fu n di ng  f or  these  su percomp u ters  a nd  have  de ploy ed 
these  sy s tems i n  re g i ons  th at  have  no  rea l  su percomp ut i ng  i nf r ast r uct ure  w ith  the  
inte nt  t hat  t he  sy ste ms would  he lp  in  the  reg io na l  economic  de ve lopment .  
 I  h ad recen t ly  v i s i te d  a  system i n  T ia nj i n .   On t he  pos i t ive  s i de ,  i t  was  a  
wonder fu l  g reat  syst em.   I t ' s  t he  num ber  two  system on t he  l i s t .   B ut  i t  h as  not  h ad the  
h i gh  ut i l i zat ion tha t  we  us ua l ly  see  in  Am er ica n s u percomp ute rs  o f  a  s imi la r  s ta tu r e .   I  
th i nk  t hat  mea ns  t he re  i s  s t i l l  deve lo pmen t  work  to  be  done  to  actu a l ly  make  u se  o f  
those  syst ems.    
 Let  me co mment  br ie f ly  on system softw ar e .  J ust  l i ke  i n  b ase  te chno logy ,  
most  o f  the  sy stem s oftware  t hat  the  Ch in ese  deve lo p i s  a  der i vat ive  o f  ope n so urce  
tech no logy  t hat  i s  ava i l ab le .   They  have  d eve loped the i r  own  L in ux  systems  l i ke ,  fo r  
example ,  the  Red F l a g  L i nux  system.   A ga i n ,  t h is  i s  a  gene ra l  t r end t hat  C hi na  wa nts  to  
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take  many  o f  the se  t echno log ie s  i nd ige no us  i n  or der  to  have  c ontro l  over  i t  in  te rms  o f  
nat io na l  sec ur i ty  con cerns  by  t he  C hi nese  but  a l so  by  hav i ng  a  compet i t ive  adva nta g e  o f  
hav i ng  lower -p r ice d domest ic  pro duct s .  
 Let  me come to  what  I  th ink  i s  pro ba bly  t h e  most  importa nt  pa r t ,  the  
app l i cat io ns ,  an d le t  me quote  someth i ng  whic h  i s  maybe  not  a pp ropr iate  for  t h is  g r oup 
here .   T hat  i s  P i nk  F l oyd.  
 [Lau g hter . ]  
 DR.  H .  S IMO N:   My  co l lea gue  who t r ave le d with  me re cent ly  to  C hi na  s a i d  
when yo u look  at  the  Chi nese  su per compu ters ,  t hat 's  ju st  l i ke  i n  th is  mov ie  P i nk  F lo yd 
in  Pompei .   Yo u ca n b uy  a  ma n a  Le s  Pau l  g u i ta r ,  bu t  you don 't  make  h im a n E r ic  
C la pton .  
 An d so  I  th ink  th is  i s  a  rea l ly  good a na l ogy .  The  Ch ine se  have  b ough t  a  lo t  
o f  Les  Pau l  gu i tar s ,  b ut  t hey  h ave  not  yet  succee ded  i n  f in d i ng  the  Er ic  C la pton s .  
 So  what  I  mea n by  th at  i s  by  a p pl icat ions  i s  th is  i s  t he  rea l  b i g  c ha l len ge  for  
supe rcomp uters ,  as  we  know,  to  ac tu a l ly  make  them ef fect i ve  too ls  for  s c ie nt i f i c  
invest ig at io ns ,  as  too ls ,  a s  ment ione d ou r  nuc lea r  s tock pi le ,  a n d a lso  do i n g  i nnovat i ve  
th i ng s  s uch as  look in g  at  b io log i ca l  ap pl ic at ion s .  
 Su percomp uter  ap pl i cat ion s  take  abo ut  m aybe  a  dec ade  to  dev e lop,  an d i f  
you look  b ack ,  in  th e  mid- '90s ,  for  exam pl e ,  our  co l le ag ues  in  t he  N SA s ta rted b ui ld i ng  
the  l ar ge  n uc lear  s to ckpi le  s tew ar dsh ip  co des .   The se  code s  re q uire  a  lar ge  numbe r  o f  
people ,  a  la rge  so f tw are  i nf rast ru ctu re ,  a n d a  co nt i nue d leve l  o f  su p port  to  make  t h em 
ef fect ive  too ls .  
 The  same mode l  i s  a l so  use d e l sewhe re  by  resea rche rs  fu nde d by  the  
Nat iona l  Sc ie nce  Fo u nda t ion ,  by  the  DOE  Off i ce  o f  Sc ie nce .   So  when I  look  at  C hi na ,  
Chi na  c lea r ly  i s  not  t here  yet .   I  was  o n t h e  eva lu at io n team of  sc ie nt i f i c  ap pl icat ion s  
that  comp ete  for  the  so -ca l le d  Gor don Be l l  P r i ze  for  su percomp ut i ng  la st  year ,  a nd  t h is  
was  the  f i r s t  t ime th a t  I  s aw Ch i nese  e ntr i es  in  the  compet i t ion .   T hey  were  very  goo d,  
but  they  we re  not  ye t  the  to p,  a n d so  my  j ud gment  w as  t hat  jus t - -a n d th is  i s  my  
perso nal  ju d gment - - l ook ing  at  t hese  e ntr i es ,  i f  they  ha d been  s ubmit ted te n yea rs  a go  
to  the  s ame compet i t ion,  t hey  wou ld  have  been n umber  o ne.  
 So  my  gue ss  i s  t hat  C hi na  i s  i n  te rms  o f  a p pl i cat ion deve lopme n t  pro bab ly  
ten to  15  year s  be h in d.    
 I 'm  r un n in g  overt ime  a l re ady  so  I  w i l l  con c lu de  t h is ,  a nd ju st  m ake  one  
more  comment  on h u man ca pi t a l ,  a nd I  t h i nk  i n  te rms  o f  h uma n  cap i ta l ,  I  a l l ude d to  i t ,  
i t  i s ,  t he  q uest ion i s  how ca n the  use s  o f  s upe rcompute rs ,  how can t hey  be  t r a i ned?  
 Th is  i s  a  b ig  ch a l len g e ,  I  t h i nk ,  a l so  for  a n other  re ason ,  wh ic h  i s  a  c u l t ur a l  
cha l le nge .   I  th in k  C h ina ,  as  was  a lso  s a i d  th is  morni n g,  i s  s t i l l  very  h ie rar ch ica l  i n  t erms  
o f  i t s  aca demic  in f ra s t ruct ure ,  w i t h  re spe c t  to  the  to p,  a n d s tov epi ped .   T hat  i s  t here 's  
very  l i t t le  un der sta n di ng  o f  co l l abo rat io n between d isc i p l in es .  Both  t h i ngs  are  e lem ents  
that  are  abso lute ly  c r i t i c a l  t hat  have  to  be  deve lope d w hen we  go  i n  a nd e ng age  i n  
supe rcomp ut i ng  ap pl i cat ion s .  
 So  le t  me co nc l ude  a nd summar ize  th is ,  a nd sorry  for  be in g  t h at  muc h 
overt ime,  I  t h ink  t hat  Chi na  ha s  made  t rem endo us  prog ress  in  t he  l ast  deca de  to  
become compet i t ive  i n  s upe rcomput in g,  ha s  compet i t ive  o f fe r i n gs ,  bu t  i n  some as pec ts  
s t i l l  h as  qu i te  a  b i t  t o  go .   However ,  t hat  doesn ' t  mea n we s ho ul d,  in  a  se nse ,  s i t  ba ck  
and  say  f i ne ,  a  s upe r power ,  a n  eco nomic  s upe rpower ,  a l so  wa n ts  to  be  a  
supe rcomp ut i ng  pow er .  
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Many thanks to the Commission for the opportunity to testify at this important 
hearing.  I am honored to have been asked and am happy to share my perspectives 
and insights, and hope that they are helpful to your deliberations. 
 
1. My Background 
 
I am the Deputy Laboratory Director of Lawrence Berkeley National Laboratory 
(Berkeley Lab or LBNL), a large (about 3400 FTE staff and $750M annual budget) 
Department of Energy multiprogram laboratory, managed by the University of 
California, located in Berkeley, California.    LBNL’s mission is to conduct research in 



111 
 

 

the physical sciences, biosciences, and computing sciences in order to address some 
of the most challenging problems that the nation and the world face in the areas of 
energy and environment.  
 
Previously, from 1996 to 2007, I was Director of the National Energy Research 
Scientific Computing Center (NERSC) and from 2003 to 2010 Associate Laboratory 
Director for Computing Sciences at LBNL.  NERSC is one the largest supercomputer 
centers in world, supporting a broad base of scientific applications of relevance to 
the DOE mission.  I have been an active researcher in supercomputing algorithms, 
performance evaluation, and applications throughout my career that has also 
included positions at Boeing, NASA Ames, and SGI.  I am a member of the TOP500 
team that publishes the bi-annual TOP500 list of the most powerful supercomputers 
in the world. This list has become a valuable tool to asses technology developments, 
and geographical and business trends, in high performance computing and 
supercomputing.  
 
The current testimony is based on my 30 years of experience in the field having 
observed supercomputing almost since its beginning in the 1970s.  I would like to 
thank my colleagues Jack Dongarra, Hans Meuer, and Erich Strohmaier from the 
TOP500 list, David Kahaner from the Asian Technology Information Program 
(ATIP), and colleagues from ICCS (International Center for Computational Science, 
Beijing, Berkeley, Heidelberg) for discussions and contributions. My testimony also 
includes some anecdotal information from a recent trip by Hemant Shukla (LBNL) 
and myself to Beijing and Tianjin, including visits to National Astronomy 
Observatory of China (Chinese Academy of Science), Electrical Engineering 
Department at Peking University and Kavli Institute for Astronomy & Astrophysics, 
National Supercomputing Center, Tianjin (computer named Tianhe 1A – ranked no. 
2 in the world), and Institute of Process Engineering (computer named Mole 8.5). 
 
2.  General comments about the role of supercomputing and high performance 
computing 
 
The term High Performance Computing (HPC) generally refers to all computing 
infrastructure and activities that contribute to the computational solution of difficult 
scientific and engineering problems. HPC encompasses a very wide range of 
technologies and activities ranging from desktops to supercomputers. 
 
Supercomputers are computing systems that provide close to the best possible 
computational performance at any given time.  Supercomputers are often uniquely 
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built systems that cost in the tens of millions to low hundreds of millions of dollars.  
By definition, at any given point in time, there are only about 50 to a 100 
supercomputer worldwide.   
 
Supercomputing refers to the various activities related to the design, manufacturing, 
and use of supercomputers, and is thus a subset of HPC.  While supercomputing is in 
some sense a niche in the general computing world, it has tremendous impact 
because of its strategic importance for a country in three respects: 

- Scientific competitiveness: as computation has become recognized as a mode 
of science of equal importance to theory and experiment,  supercomputers 
have  become an essential tool for basic science from nano science to 
cosmology 

- National security: supercomputers essential tools for national security 
applications from the modeling of the nuclear stockpile to cryptanalysis 

- Economic competitiveness:  the use of supercomputer modeling in industrial 
applications from aerospace to geosciences, as well  as the use of 
supercomputers for data intensive applications creates a competitive 
advantage.  

 
In order to understand the relative state of supercomputing in a country it is very 
important to consider the ecosystem of supercomputing.  The term “ecosystem” was 
used by the National Academies Study “Getting up to Speed, The Future of 
Supercomputin.”  Ecosystem refers to the fact that technologies, computer systems, 
software, applications, and human capital have to be developed simultaneously in 
order to make progress in supercomputing. They form an interlinked and mutual 
reinforcing system.  I believe that the notion of ecosystem is essential to understand 
progress in the field, in particular as it relates to a nation such as China that is 
developing supercomputing capabilities.  
 
 
3. Assessment of supercomputing developments in China 
 
I will briefly address the components of the supercomputing ecosystem in China.  
 

a) IT technology 
 
The Chinese government has a consistent and long applied set of policies to 
encourage the development of local (domestic) IT companies and to build out the 
country’s IT ecosystem, from device design to product development, system 
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integration, standardization, and through to sales and service channels (modern IC 
fabrication facilities are a missing component). These policies include investments 
in basic and applied R&D, tax incentives, favorable procurements, transfer of 
experts from research organizations including universities and national institutes 
into start-up companies rolled out from research labs, etc. Examples of companies 
that have succeeded via this formula include Lenovo, Dawning, and Inspur. The 
“wall” between company and university is much less solid in China compared to the 
US. 
 
China states that it is in their national interest to develop domestic IT IP for 
economic benefit, assurance of content, price, and national security. China has a very 
large and growing domestic market; products that can succeed locally might also be 
suitable for export. Chinese IT leaders believe that domestic hardware is only a few 
years behind world levels, but acknowledge that thus far, designs are largely 
following and adapting Western ideas. They also recognize that, regarding software 
applications, China is further behind and is only likely to catch up in limited sectors 
where local content can add significant value, such as GIS. Regardless, domestic 
developments not only benefit local organizations directly because of low price but 
also put price pressure on multinational products, and there is evidence that is a 
successful strategy. 
 

b) HPC Systems 
 

There are three, essentially independent, HPC developments; two utilizing 
modifications of Western processors and incorporating GPUs (accelerators). There 
is one indigenous processor effort. In all these systems the domestic engineering 
content is solid and can be directly traced to either a university or a research 
institute. Chinese government officials believe that development of both processors 
and software is necessary in order to build a domestic IT ecosystem. The national 
government is encouraging experimentation with different approaches to HPC 
architecture; at the same time there is some evidence that the technical community 
would prefer more standardization. The national government has also been 
encouraging and supporting the diffusion of HPC systems across the country. City 
(Beijing, Shanghai, etc) and provincial governments have been supplementing 
national support in order to acquire large systems. To some extent this is driven as a 
“build it and they will come” philosophy as well as competition between 
communities for HPC bragging rights. Nevertheless, systems sited locally are 
definitely enhancing local capabilities, especially if they include research and 
outreach components.  
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With today’s processor technology, given adequate resources, it is relatively easy to 
build extremely large systems – hence China’s recent entries into the well known 
Top 500 HPC list. In the Chinese equivalent (Top 100), domestic and multinational 
(primarily US) systems are equally represented, largely as a result of government 
support to domestic organizations. There is no indication this trend is abating.  
 

c) Systems Software 
 

China has done a good job leveraging open source software. This is particularly true 
regarding system software; Linux is the operating system (OS) of choice in nearly all 
large systems. The Chinese company, Red Flag is significant in this market at the low 
end and NFS at the server side (both spun out of the Chinese Academy of Science, 
Institute of Software). Another Chinese Linux derivative is Kylin produced by the 
National University of Defense Technology). Homegrown OS products are given 
priority in government procurements. In this context, the most likely growth is on 
the server side -- local server OS products have been gradually accepted by users 
and deployed in government and critical areas such as the state power grid due to 
their low price, controllable security, and lack of visibility to end users. There is also 
considerable government support for the development and deployment of Linux-
based mobile OS because of that sector’s potential market size. 
 

d) Applications 
 

Making effective use of any large system is challenging. Most supercomputer users 
are traditionally supported by government (including national defense, aerospace, 
weather, etc), basic science (physics, astronomy, geosciences, biology, etc), 
combined with automotive, mechanical, game/video, energy (oil/gas) and 
“knowledge” industries (e.g., search, social media).  
 
Large-scale applications software is much weaker than hardware, although there is 
a considerable amount of local content. This is an important issue to the Chinese as 
multinational products are very expensive. In addition, key modules may be 
removed before importing.  A typical domestic application software product can be 
viewed as a scale up of a small university or institute research effort. Examples are 
JASMIN, PHG, and GeoEast. The “scale” of applications, especially government 
research topics, is increasing but not yet at US levels.  Further, while Chinese 
application software may be “good enough,” compared to large US HPC applications 



115 
 

 

the Chinese efforts lag considerably, not only in technical content, but in the relative 
lack of sophisticated use of modern software engineering, languages, and tools for 
their maintenance and expansion. Recently, government research investments have 
shifted toward software, encouraging the development of packages capable of 
running effectively on very large systems. This is potentially a significant 
development. 
 
In spite of having access to large systems, so far there has been no winner or finalist 
in the annual ACM Gordon Bell Prize from China. I served on the selection 
committee in 2011, and there were several notable and very accomplished 
submissions. However, they did not yet quite reach the international competitive 
level in 2011, but in my judgment could have been a winner 10 years ago. 
 

e) Human capital 
 
I recently attended a workshop organized by ICCS in Beijing. It was evident that a 
lack of command of the English language remains a significant barrier for most 
students in becoming current and gaining expertise. Lack of learning materials 
further exacerbates the situation. However, the vigorous enthusiasm to learn is 
evident and therefore for many students who have crossed over the language 
barrier performance is commendable. The US remains the educational beacon for 
many aspiring students.  While I don’t want to generalize from a personal 
experience, it is clear that developing a community of experts in supercomputing 
requires times and is a task that will take 15 – 20 years.  
 
A second issue that I can only speculate on is the fact that academic organizations 
China remain still hierarchical and stove piped. In a field such as supercomputing 
with rapid technology change and the need for large team work and 
multidisciplinary collaboration, an “academic” structure seems to a barrier to 
progress. 
 
The state funding mechanism of Chinese supercomputers provides for the overall 
cost of building and hosting the system, while the facilities have to bear the 
operational costs. In order to raise annual operating costs, the facilities charge 
money for compute cycles – for example, Tianhe 1A charges one Yuan per core hour. 
This leads to an interesting bias towards industrial applications because the 
academic counterparts cannot afford the costs. Several researchers mentioned in 
conversations to me that they rather stay on their smaller local systems. This could 
be potentially a big barrier to the further development of supercomputing expertise. 
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4. Exascale computing and future developments 
 
Since about 2007 US researches have set their sights on the next big goal in 
supercomputing: reaching the Exascale level. After several years of careful planning, 
workshop, and developing strategy documents, the U.S. efforts now face current 
federal budget realities that may lead to a more limited exascale program.  In this 
context, Chinese developments are receiving increased attention, and each new 
technology announcement leads to exaggerated statements about “the Chinese are 
winning the Exaflops race”.  
 
Research toward the next level HPC target (Exascale) is underway, but cautiously, 
and Chinese researchers are carefully monitoring developments abroad, including 
participation, whenever possible, in open international fora. Thus far, there is no 
evidence that China will provide leadership in this direction.   
 
Yes, there is national pride that Tianhe 1A was at least for one instance of the 
TOP500 list the #1 system in the world.  But I would put this in the same category, 
as national pride over running a very successful Olympics.  As a matter of fact, as 
one Chinese colleague remarked during my recent trip along these lines “... yes, 
China is investing in many areas of research and technology but nothing happens 
until the U.S. leads.” 
 
5. Summary and Conclusions 
 
In summary, China’s supercomputing activities should be viewed objectively. Recent 
Chinese successes neither indicate that US leadership is about to be supplanted, nor 
should they be minimized. The reality is that Chinese developments are strong and 
are improving rapidly, but there are many weak spots. China has people, resources, 
and commitment to succeed in supercomputing, and is deploying these strategically. 
An emerging economic superpower will also want to be a supercomputing power.  
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HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  Doctor .  
 Mr .  H ar der .  
  

STATEMENT OF TIMOTHY K.  HARDER  
DIRECTOR,  EMC CLOUD INFRAST RUCT URE DIVIS ION  

 
 MR.  H ARDER:   Mr .  C h a i rma n,  member s  o f  t he  Committee ,  t ha nk  you for  t he  
opport un i ty  to  co ntr i bute  to  today 's  hea r i ng .  
 Ch i na  i s  inves t i ng  in  c lou d compu t i ng  o n a n i nd ust r ia l  s ca le .   I t s  
governmen t ,  s t ate - sp onsored  i nd ustry  an d  aca demic  i nst i t ut io n s  are  o pera t i ng  in  a  
coordi nate d f ash ion t o  constr uct  a  n at io na l  ass et  p lat form for  a cce ler at i ng  the  pace  o f  
tech nica l  in novat io n.  
 The  i n i t ia l  i n f rast ru ct ure  ro l lo ut  a pp roved by  the  Min is t ry  o f  Co mmerce  in  
2011  as  pa rt  o f  t he  1 2th  F ive  Yea r  P la n  wi l l  d i rect  over  $300  b i l l ion  in  U. S .  eq uiva len t  o f  
domest ic  in format io n  tech no logy  inves tments  w ith  c lou d comp u t in g  rece iv i ng  a  
bene f ic ia l  sh are  o f  th e  fu nd in g.  
 C lou d comp ut i ng  rep r esents  to  Ch in a  a  ve h ic le  to  showca se  t he i r  vast  
resour ces  a n d amb it i ons .   Ch in a  i s  a  la te  e ntra nt  to  t he  f ie ld  o f  c lou d compu t i ng,  b ut  
any  detr imenta l  pos i t ion  ca use d by  the  de l ay  in  exec ut ion  i s  q ui ck ly  be in g  o f fset  by  
the i r  cu rre nt  pac in g  and  the  shee r  vo l ume of  inve stment .  
 Ch i na  w ho  de s i res  to  become a  ne t  expo rt er  o f  c lo ud  serv ices  wi l l  lever age  
i t s  re sour ces  to  c reat e  jobs  in  d i rect ly  re la ted ca tegor ies  a n d i n  the  exte nd ed su pp ly  
cha in .  
 In  some key  area s  th at  we ' l l  rev iew br ie f l y ,  Ch in a  i s  outs pe nd i ng  t he  U ni ted 
States  fe dera l  gover n ment  by  nont r iv i a l  o r ders  o f  mag ni t u de.   T h is  m isa l i gne d s pen di ng  
wi l l  ad d to  t he  a dva n ced pers i s te nt  t hrea t s  ag a i nst  o ur  nat ion 's  c r i t i ca l  i nf rast ru ctu r e ,  
has  t he  potent ia l  to  f urt he r  c ha l le nge  our  cyber  w arf are  postu r e ,  an d see ks  to  at t ra ct  
the  same fore i gn  d i re ct  ca pi ta l  poo l  for  in novat ion  th at  cou ld  b e  dep loyed here  in  th e  
Uni te d State s .  
 To  date ,  Ch in a ' s  i nd ig enous  t ech ni ca l  in no vat ion at t r ib ute d to  c loud  
comput i ng  so f twa re  has  b ee n s ur pr i s i ng ly  l imite d.   The  f i r s t  fo rmal  C hi nese  body  
orga ni zed for  t he  pu r suet  o f  c lou d comp ut in g  was  assem ble d i n  Ja nu ary  o f  2010  un d er  
the  d i re ct ion  o f  t he  Mini s t ry  o f  I nd ustry  and  I nformat ion Te ch no logy .  
 In  a  model  an d fo rmat  wel l  k nown to  other  in du str ies ,  t he  new f ormal  
body ,  Ch in a  C lo ud Co mput i n g  a nd In d ustry  A l l ia nce ,  ha s  bee n s eek in g  to  est ab l i s h  a  
roster  o f  e xpe rts  f ro m aroun d t he  g lobe  t o  educ ate  t he i r  e l i te  and  exte ns ive  sc ie nt i f i c  
community  on  the  ne w methods  o f  c lo ud c omput i ng .  
 Now,  i n  i t s  seco nd ye ar  o f  op erat ion,  the  CCTI A h as  bene f i te d f rom the  
contr i b ut io ns  o f  in d i v idu a l s ,  sma l l  bu t  i nn ovat ive  f i rms,  a n d major  tec hno logy  s u pp l iers  
a l ike .   T he  s i ze  an d t he  b rea dth  o f  t he  e f f ort  can  be  d i f f i cu l t  to  qu ant i fy  for  t he  
committee ,  b ut  as  a  ba se l i ne ,  t he  C hi nese  In st i t ute  o f  E lect ron i cs ,  a n  a ppe n da ge  to  t he  
Mini s t ry ,  rep rese nts  over  100 ,000  members  o f  C hi na 's  e n gi nee r in g  commu nity  in  30  
d i f fere nt  prov i nces .  
 They ' re  act ive ly  pa rt i c ip at i ng  th roug h d i re ct  member  i nvo lveme nt  a nd i n  a  
so l i c i tat ion o f  in d ust ry  expe rt  p ane ls .  
 Where  C hi na  i s  la gg in g  i n  i t s  domest ic  pro duct ion o f  c lo ud comput in g  
so f tware ,  i t  i s  ex ce l l i ng  in  i t s  commitment  for  sou rc i n g  commodity  in f ra st r uct ure  
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component s  a nd pro p erty  an d p l ant  b ui ld - out  to  ho use  i t s  a cq u ired  comput i ng  a sset s .  
 Whi le  mult ib i l l io n  do l la r  c lo ud comput in g  e f forts  are  u nde rway  in  Be i j in g ,  
Sha n gh ai ,  S hen zhe n,  Han g zho u a nd W uxi ,  w i th  t he  bene f i t s  o f  t echn ica l  con tr i b ut io n  
f rom the  un ivers i ty  s ystems in  eac h o f  t he se  c i t ies ,  the  lar gest  e f fort  un derw ay  by  a  
wide  ma rg in  i s  in  t he  muni c i pa l i ty  o f  Cho n gq in g.  
 In  Chon g qi ng ,  a  c i ty - s i ze d c lo ud  comput in g  complex  i s  be i ng  co n stru cted .   
The  L i an gj ian g  Inte rn at ion a l  C lou d Comp ut in g  Ce nter  broke  gro un d i n  Ja nu ary  o f  201 1 .   
In  te rms  o f  s ca le ,  a  s i ng le  d ata  c ente r  i n  t he  com ple x  i s  p la nne d to  be  p hys ic a l ly  l ar ger  
tha n the  Penta gon .  
 At  a  po i nt  i n  t ime wh ere  our  ow n n at io n i s  c los i ng  more  th an 1 , 000  data  
center s  th rou gh the  F edera l  Dat a  Ce nter  c onso l i dat ion e f fort ,  C h i na  i s  bu i l d i ng  mi l l i ons  
o f  sq uare  feet  o f  new  dat a  cen ters  to  hou s e  the i r  c loud  comput i ng  p l at forms .  
 Chon gq in g  i s  a n  inte r est in g  s i te  s e lect ion f or  suc h a  la rge  c lou d comput i ng  
inf ras t ru ctu re  i n  t he  count ry  o f  C hi na .   A  d i re ct  con tro l led  m u nic ip a l i ty  wi t h  
app rox imate ly  30  mi l l ion  res ide nts ,  Cho ng qi ng,  now un der  t he  l eader sh ip  o f  C hi nese  
V ice  Prem ier ,  serves  as  a n  out post  for  ma ny  g loba l  tec hno logy  sup pl ier s ,  s pec i f i ca l l y ,  
tech no logy  s u pp l ier s  that  ex ce l  in  ma n ufac tur in g  commodity  l i n e  component s  t hat  a r e  
to  be  th e  fou n dat io n for  c lo ud comput in g  env i ro nments .  
 In  Chon g qi ng ,  C hi na  has  an  in teg rate d s up ply  base  tha t  ca n re a di ly  p rodu ce  
the  h u nd reds  o f  t hou san ds  o f  u ni t s  th at  w i l l  be  need ed to  fu l ly  pop ulate  the se  new 
c lou d compu t i ng  e nv i ronments .  
 Dua l -u se  ca pa bi l i t ies  are  i n here nt ly  co nstr ucte d i n  t he  c lo ud comput i n g  
s take  tod ay ,  w hic h  p ermit  a n  ope rator  o f  an  ot herwi se  be ni g n app ear in g  sys tem to  
dep loy  i t  for  c iv i l ia n  pu rsu i t s  in  the  art s ,  f ina nce ,  ed ucat ion ,  or  hea l th  care  o ne  
moment ,  an d i n  t he  v ery  same syst em for  nat io na l  s t rate g ic  p u rsu i t s  t he  next .  
 The  sof tw ar e  te ch no l ogy  ex is t s  tod ay  a nd i s  be i ng  dep loyed in  Chi na  at  a  
rate  wi thou t  p rece de nt .   The  ag gre gat ion o f  resou rce  poo ls  be i ng  co nst ruct ed in  
Chon gq in g  a lone  for  nat io na l  s t rate g ic  p u rposes  coul d  e as i ly  d ouble  the  sca le  o f  t h e  
adva nced  pe rs i s tent  t hreat  fa c i ng  t he  U ni t ed St ates  c r i t i ca l  i nf r ast r uct ure .  
 Constr uct ion o f  the se  major  ce nters  i s  be i ng  d i recte d a nd f i na n ced t hrou g h 
a  combi nat ion o f  nat i ona l  leve l  po l i cy  a nd at  a  prov i nc i a l  leve l .  Whi le  c lo ud comput i ng  
in  C h ina  o f fe rs  t he  p r omise  o f  re duc in g  co st s  for  domest i c  f i rm s  o f  a l l  s i ze s ,  i t  o f fe r s  for  
the  i nnova t ion commun ity  a  comb in at io n o f  un iq ue  o pport u ni t y  an d a  un iq ue  t hre at  
prof i le .  
 C lou d comp ut i ng  o f fe rs  a n  i nd iv i du a l  te ch no logy  co ns umer  th e  abi l i ty  to  
har ness  a  vas t  reso ur ce  poo l  wi th  ve ry  l imit ed ex pe nse .   T he  model  i s  es pec i a l ly  
inte rest i n g  for  smal l  f i rms  t hat  do  not  yet  have  ac cess  to  ex pa n s ion s ta ge  ca pi t a l  o r  
can not  a f for d  to  p roc ure  t he i r  own system s.  
 C lou d comp ut i ng  low ers  t he  economic  th r esho l d  for  good ide as  to  reac h t he  
g lob a l  ma rket .   Th is ,  however ,  le aves  t he  i nnovat ive  cons umer  i n  C hi na  w ith  t he  
t radeo f fs  o f  r i sk  a n d contro l :  r i s k  i n  t hat  c loud  comput in g  a sset s  be i n g  lever age d a re  
e f fect ive ly  s t ate  co nt ro l le d  a nd ca n be  sh u t  o f f  at  any  t ime;  con tro l  i n  t hat  t hese  
centr a l i ze d po int s  o f  manageme nt  at  the  p rov inc ia l  leve l  o f fer  a n  eas ier  footpr in t  to  
censor .  
 Ch i na 's  nea r  a nd m id -term p rospe cts  a re  f avorab le  at  a  sovere i gn  nat iona l  
leve l ,  a t  a  domest ic  c onsump t ion leve l ,  a n d as  a  con sumer  for  t echno logy  prov i ders .   
The  12th  F ive  Year  P l an  d i r ects  s pe nd in g  f or  in format io n tec hn o logy  ass ets  t hat  w i l l  
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bene f i t  g lo ba l  tec hno logy  p rov ide rs  w hi le  Chi na  cont i n ues  to  a s semble  i t s  domest ic  
in dus tr i a l  ba se  for  su pp ly i ng  c lou d comp ut in g  so f tw are .  
 From the  per spec t ive  o f  domest ic  cons um pt io n,  i t  o f f e rs  or ga n iza t ion s  a  
un iq ue  op port un i ty  t o  redu ce  ope rat i n g  c osts  an d ba lan ce  s he et  expe nses  for  
wareho us i ng  compu t i ng  in f ra st r uct ure ,  an d at  a  sovere ig n  n at i ona l  leve l ,  Ch in a  i s  
constr uct in g  a  ma ss iv e  c lou d comp ut i ng  i n f rast ru ctu re  t hat  c an be  u sed for  c iv i l ia n  
bene f i t  o r  o the r  s t r at eg ic  p urs u i t s .  
 Tha nk  you .  
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Assessing China’s Efforts to Become an “Innovation Society”: A Progress Report 

  
Mr. Chairman, members of the Committee, thank you for the opportunity to contribute to today’s hearing.   
China is investing in Cloud Computing on an industrial scale. Its Government, State Sponsored Industry and 
Academic Institutions are operating in a coordinated fashion to construct a national asset platform for 
accelerating the pace of technical innovation. The initial infrastructure roll out approved by the Ministry of 
Commerce in 2011, as part of the 12th Five-Year Plan will direct over $300B of domestic information technology 
investments with Cloud Computing  receiving a beneficial share of funding. Cloud Computing represents to 
China a vehicle to showcase their vast resources and ambitions. China is a late entrant to the field of Cloud 
Computing but any detrimental position caused by their delay in execution is quickly being offset by their 
current pacing and sheer volume of investment. China who desires to become a net-exporter of Cloud services, 
will leverage its resources to create jobs in directly related categories and in the extended supply chain. In some 
key areas that we will review, China is outspending the United States Federal Government by nontrivial orders 
of magnitude. This misaligned spending will add to the advanced persistent threats against our critical 
infrastructure, has the potential to further challenge our cyber warfare posture and seeks to attract the same 
foreign direct capital pool for innovation that could be deployed here in the United States.  
 
During the last 15 years I have been on the cutting edge of technology creation, investment and management 
for the Enterprise and Government markets. I have helped guide four start-up organizations from incubation to 
over $2B in aggregate revenue, managed technical and commercial relationships in more than 35 different 
countries and have spent a significant amount of time in China. In 2007 my team developed one of the first 
commercially viable Cloud Computing platforms designed to protect information assets. During the most recent 
five years, the technology we created has become the foundation for some of the largest Cloud systems in the 
world. I have been recognized as an industry leader on the topic by the Department of Defense, contributed to 
the House Oversight and Government Reform Hearings on Cloud Computing and I write the popular educational 
blog @GovCloudTalk. My remarks, written testimony and any related discussions for the US-China Economic and 
Security Review Committee may coincide with the views of my employer but do not necessarily represent them. 
The views expressed herein are entirely my own.   
 
Cloud Computing is both a collection of discreet technologies and deployment business models. The National 
Institute of Standards started its valuable work to craft a formal definition in 2009 and published its final 
definition in October of last year. According to the official NIST definition, cloud computing is a model for 
enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing 
resources that can be rapidly provisioned and released with minimal management effort or service provider 
interaction. The NIST definition lists five essential characteristics of cloud computing: on-demand self service, 
broad network access, resource pooling, rapid elasticity or expansion and measured service. It also further lists 
three service models (software, platform, and infrastructure) and four deployment models (private, community, 
public and hybrid) that together identify the delivery of computing services.  For our purposes here I might 



121 
 

 

suggest to the committee to think about Cloud Computing as an aggregation of technical resources, across 
extended geography, that offers an easy way for operators to mange a very vast pool of computing power.  An 
important point not captured in the formal NIST definition of Cloud Computing but one that is widely accepted 
in the commercial community is in building this new type of computing resource pool using commodity off the 
shelf components. COTS equipment is cheaper to build, cheaper to own and cheaper to operate than equipment 
built to unique or exacting specifications. Most large purveyors and institutional consumers of Cloud Computing 
readily deploy commodity components for the costing benefits and availability of market supply. The unique 
attributes set forth in the NIST definition are achieved principally through software. This nuance is important to 
understand as it speaks to where current innovation is actually occurring and where next generation 
breakthroughs are apt to originate. That is: In Cloud Computing Software. Not the hardware assets that power 
them.   
 
To date, China’s indigenous technical innovation attributed to Cloud Computing software, has been surprisingly 
limited. The first formal Chinese body organized for the pursuit of Cloud Computing was assembled in January of 
2010 under the direction of the Ministry of Industry and Information Technology. In a model and format well 
known to other industries, the new formal body, China Cloud Computing and Industry Alliance (CCCTIA), has 
been seeking to establish a roster of experts from around the globe to educate their elite and extensive scientific 
community on the new methods of Cloud Computing. Now in its second year of operation, the CCCTIA has 
benefited from the contributions of individuals, small but innovative firms and major technology suppliers alike. 
Commercial suppliers are readily participating in the exchanges for the benefit of establishing thought 
leadership in the domestic China information technology market and for the opportunity to compete for 
integration and supply contracts. Practically speaking, participants are aware that their ideas, methods and 
unique intellectual property may be co-opted but do not wish to be excluded from commercial opportunities for 
lack of engagement. The size and breadth of the effort can be difficult to quantify for the Committee, but as a 
baseline, the Chinese Institute of Electronics, an appendage body to the Ministry of Industry and Information 
Technology that represents over 100,000 members of Chinas engineering community in 30 different provinces is 
actively participating through direct member involvement and in the solicitation of industry expert panels. China 
is currently lagging behind in its domestic production of Cloud Computing software but this is not hindering its 
capabilities as best in breed software titles are readily available for purchase through global supply channels. In 
many instances, open source derivatives of commercially supplied Cloud Computing software packages can be 
downloaded from the internet and are accessible to anyone with an introductory proficiency to the 
technologies.  
 
 Where China is lagging in its domestic production of cloud computing software it is excelling in its commitment 
for sourcing commodity infrastructure components and property and plant build out to house its acquired Cloud 
Computing assets. While multi-billion dollar Cloud Computing efforts are underway in Beijing, Shanghai, 
Shenzhen, Hangzhou and Wuxi with the benefits of direct technical contribution from the University Systems in 
each of these cities, the largest effort underway by a wide margin is in the municipality of Chongqing. In 
Chongqing, a city sized Cloud Computing complex is being constructed. The Liangjiang International Cloud 
Computing Center broke ground in January of 2011, in terms of scale, a single data center in the complex is 
planned to be physically larger than the Pentagon. At a point in time where our own nation is closing more than 
1000 data centers through the Federal Data Center Consolidation effort, China is building millions of square feet 
of new data center space to house its Cloud Computing platforms.  Chongqing is an interesting site selection for 
such a large Cloud Computing infrastructure in the country of China.  A direct controlled municipality with 
approximately 30 million residents Chongqing, now under the leadership of Chinese Vice Premier Zhang Dejiang, 
serves as an outpost for many global technology suppliers. Specifically technology suppliers that excel in 
manufacturing commodity line computing resources that are to be the foundation of Cloud Computing 
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environments. In Chongqing, China has an integrated supply base that can readily produce the hundreds of 
thousands of units that will be needed to fully populate the new Cloud Computing environments. But the 
location is not without its challenges. Chongqing is plagued with excruciatingly high temperatures, high humidity 
and an electricity system that, by western standards, experiences significant levels of downtime.  I highlight for 
you these three characteristics, which under normal circumstances, would be completely avoided when 
attempting to site a new data center for facilities that house Cloud Computing infrastructures as they are 
dependent upon a stable power grid and carefully orchestrated cooling processes to maintain the computing 
equipment in a beneficial operating condition. China is innovating in the areas of cooling and power distribution 
but there must be another strategic imperative for selecting Chongqing to house such a massive new 
environment. With Chongqing’s close proximity to the Chengdu Military Region and other assets which 
contribute to the Peoples Liberation Army Information Operations it takes only a marginal inference to suggest 
the these new environments can contribute to both civilian and military pursuits. Recall that one of the benefits 
of Cloud Computing, embedded in its official definition, is the ability scale and dynamically retask an 
environment in rapid fashion. Dual use capabilities are inherently constructed in the cloud computing software 
stack today which permit an operator of an otherwise benign appearing system to deploy it for civilian pursuits 
in the arts, finance, education or healthcare one moment and use the very same system for national strategic 
pursuits the next. The software technology exists today and is being deployed in China at a rate without 
precedent.  The aggregation of the resource pools being constructed in Chongqing alone for national strategic 
purposes could easily double the scale of the advanced persistent threat facing the United States’ critical 
infrastructure.   
 
Construction of these major centers is being directed and financed through a combination of national level 
policy and executed at a provincial level. While Cloud Computing in China offers the promise of reducing 
technology costs for domestic firms of all sizes it offers for the innovation community a combination of unique 
opportunity and unique threat profile. Cloud Computing offers an individual technology consumer the ability to 
harness a vast resource pool with very limited expense. This model is especially interesting for small firms that 
do not yet have access to expansion stage capital or cannot afford to procure their own systems. Cloud 
Computing lowers the economic threshold for good ideas to reach the global market. This, however, leaves the 
innovative consumer in China with the tradeoffs of risk and control. Risk in that the computing assets being 
leveraged are effectively state controlled and can be shut off at any time, control in that these centralized points 
of management at the provincial level offer an easier footprint to censor.  
 
Chinas near and mid-term prospects are favorable at a sovereign national level, at a domestic consumption level 
and as a consumer for technology providers.  The 12th five-year plan directs spending for informational 
technology assets that will benefit global technology providers while China continues to assemble its domestic 
industrial base for supplying Cloud Computing Software. From the perspective of domestic consumption it offers 
to organizations a unique opportunity to reduce operating costs and balance sheet expenses for warehousing 
computing infrastructure. At a sovereign national level, China is constructing a massive Cloud Computing 
infrastructure that can be used for civilian benefit or other strategic pursuits.  
 
China is a late entrant to the field of Cloud Computing but any detrimental position caused by their delay in 
execution is quickly being offset by their current pacing and sheer volume of investment. China is innovating in 
the Cloud Computing supply chain, by necessity in power and environmental cooling systems and building its 
initial capabilities on a combination of globally source software and open source derivatives. China who desires 
to become a net-exporter of Cloud services is building a computing infrastructure that can be leveraged for both 
commercial purposes and national strategic pursuits. China is outspending the United States Federal 
Government by nontrivial orders of magnitude. This misaligned spending will add to the advanced persistent 
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threats against our critical infrastructure, has the potential to further challenge our cyber warfare posture and 
seeks to attract the same foreign direct capital pool for innovation that could be deployed here in the United 
States.  
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PANEL I I I :  QUESTION & ANSWER  
 

HEAR IN G CO -C HA IR  G OOD WIN:   T ha nk  you .   Tha nk  you ,  ge nt lemen.  
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you ,  ge nt l emen,  for  be i n g  he re .  The se  a re  
some cutt i ng  ed ge  i ss ues ,  an d so  you r  h e l p  i s  a p prec iate d.  
 I  h ave  q uest ions  both  on the  c lou d an d t he  su percomp uter  s i de ,  but  le t  me 
s tart  w i th  the  c lou d s ide ,  i f  I  c an ,  a nd mak e  sure  I  un der sta nd .   We ha d th is  mi gr at io n,  
i f  you w i l l ,  o f  imbe dd ed softw are  on  the  u ni t  20  yea rs  ago  to  y ou p ut  you r  own so ft ware  
and  s tor age  o n the  u ni t ;  t he n the  s tora ge  moved o f fs i te .   Now,  we 're  mov in g  t he  
so f tware  o f f  s i te ,  w hi ch  i s  th e  c lo ud conte xt ,  so  t hat  you  ca n ac cess  i t  f rom a n iP ad o r  
anyt h i ng  e lse ,  an d ev eryth i n g  i s  ava i la b le  to  you.  
 You ta l ked abo ut  som e cyber  thr eats .   As  we  see  Ch i na  mov in g  more  to  the  
c lou d,  a re  t hey  beco ming an in ter nat iona l  p l ayer ,  suc h t hat  i f  a  U.S .  e nt i ty  i s  look i ng  for  
the  c hea pest  way  to  han d le  the i r  dat a  so f tware  needs ,  e t  ce ter a ,  C hi na  mi gh t  be  an 
e f fect ive  su p pl ier  o f  that?  
 An d wh at  r i sks  i n  the  su pp ly  ch a i n  or  to  t h e  dat a ,  to  t he  man ip u lat io n o f  
that  dat a ,  a re  c reate d?   A re  th ey  mag ni f ie d  by  go i ng  to  the  c lo ud beca use  yo u lose  
contro l?  
 MR.  H ARDER:   Commiss ione r ,  t ha nk  you fo r  your  que st io n.   
 I  th ink  i t ' s  an  import ant  o ne.   Ch in a  de s i r es  to  become a  net  e xporter  o f  
c lou d serv ices  in  ad di t ion  to  i t s  own  dome st ic -ba sed use s .   So  t hat ,  i n  fa ct ,  i s  ta rge t i ng -
-  
 COMMIS SIO NER WE S S EL :   But  le t  me s ay ,  w hen yo u say  net  ex po rter  o f  
c lou d serv ices ,  th at  means  t hat  my  us i ng  my  computer  here ,  my  data  an d t he  so f tw are  
may  be  i n  C hi na;  i s  t hat  r i ght?  
 MR.  H ARDER:   T h at 's  correct .   A  des i re  to  se l l  i t s  serv ic es  to  U . S . -ba sed  
consumer s  o f  t he  tec hno lo gy .   Does  i t  inc r ease  t he  pote nt i a l  for  the  dat a  to  be  
explo i ted i f  i t ' s  hous ed i n  t hose  d ata  cent ers?   T he  a nswer  i s  a bso l ute ly  ye s ,  i t  i ncr eases  
the  r i sk  prof i le .  
 There  are  s teps  th at  can be  ta ken,  I  t h i nk ,  to  a l lev iate  ma ny  o f  those  
concer ns  a n d many  o f  those  b ur dens .   I t ' s  importa nt  to  po i nt  o ut ,  however ,  t hat  the  
so f tware  tha t  C hi na  i s  us in g  tod ay  i s  ope n  source .   T hey  haven ' t  in novate d many  o f  t he  
so f tware  pac kage s  t h at  are  be in g  u sed .   T hey ' re  dow nloa di ng  t hem of f  t he  I nte rnet  f rom 
U.S . - ba sed sourc es ,  c oming o ut  o f  t he  un ivers i ty  systems here ,  and  f rom othe r  
commerc ia l ,  g loba l  c ommerc ia l  s up p l ier s ,  and  I  t h i nk  t here  are  methods  a n d mean s  t o  
accu rate ly ,  more  e f fe ct ive l y  protect  tha t  d ata ,  bu t  r i g ht  now t h ere  i s  not  a  la rge  vo l ume 
of  dea l  f low,  as  I  wo u ld  t h i nk  a bou t  i t ,  be i ng  o f fs hored  to  Ch i n a .  
 COMMIS SIO NER WE S S EL :   I f  yo u' re  look i n g  at  c lo ud resou rces  l ik e  Microsoft  
365 ,  an d we've  hea rd - - I  do n' t  eve n remem ber  t he  num be rs  o f  t he  amou nt  o f  IPR  t he ft  i n  
Chi na  an d how few l i cense d vers ions - - i s  t here  s imi l ar ly  wi t h  o ur  c lou d comp ut i ng  
so f tware  here  an d p l at forms  t he  a bi l i ty  o f  IP  the ft  to  t hrow t hose  on to  C hi na 's  ex po rt  
o f  c lou d se rv ices?   Meani n g  do  we have  an  expone nt i a l ly  g reate r  pro blem t ha n we've  
had  j ust  in  t ak i ng  on e  copy  o f  Wi n dows a nd co py i ng  i t  e ig ht  m i l l ion  t imes  or  w hate ver?  
 MR.  H ARDER:   T here  i s  an  e xpec tat io n f rom the  ven dor  a nd  the  su pp ly  
community  t hat  w hen  eng ag in g  wi th  Ch ina  today ,  you  an t ic ip ate  that  th e  so f twa re  i s  
go in g  to  be  co -o pted .   Many  ven dors  are  e nga ge d i n  d isc us s ion s  an d d ia log ues  so  t ha t  
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they  ca n f ur ther  the i r  own pur su i t  o f  Ch in a 's  in d i ge nous  tech n o logy  spe n d,  a n d the y  
don 't  w i sh  to  be  exc l ude d s imply  for  not  p art ic i pat i n g  i n  t he  d i a log ue.  
 So ,  yes ,  to  an swer  yo ur  que st ion  d i rect ly ,  the  so f tw are  co ul d  b e  more  
rap id ly  con sumed  a n d wit hout  l i cense  fee  or  expe nse .   T here  a re  cert a i n ly  co ncer ns  
arou nd in te l le ctu a l  p roperty  protect ion ,  b ut ,  a s  I  ment io ned ,  a  lo t  o f  th e  so f twa re  
p iece s  th at  a re  be i ng  use d tod ay  are  a l rea dy  i n  t he  ope n sou rc e  an d p u bl i c  doma in .  
 COMMIS SIO NER WE S S EL :   I f  yo u' re  U .S .  gov ernment  use r  o f  t hes e  serv ice s ,  
and  I  t h i nk  yo u ta lke d a bout  a l l  the  da ta  c enters  th at  a re  be in g  c losed ,  wou ld  yo u b e ,  i f  
you go  to  a  COTS  p rocuremen t ,  a  commerc ia l  o f f - the -sh e l f  proc urement ,  s t rate gy ,  le t ' s  
say  SB A wa nts  to  ut i l i ze  serv ice s ,  goes  to  buy  t hem on t he  mar ket ,  woul d  a  C hi nese  
c lou d ven dor  be  a  ve ndor  in  th at  s i tu at io n  that  coul d  be  a pp roved by  U. S .  at  t h is  po i nt?  
 MR.  H ARDER:   So  G SA  d i d  so me very  good work  with  the i r  Fed R AMP 
prog ram a nd w it h  the i r  A p ps . gov  p lat form that  desc r i bes  jus t  th e  proces s  t hat  you 
sha red o ut .   I  do  not  be l ieve  th at  t he  C hi n ese  da ta  ce nter s  or  t he i r  systems wo ul d  meet  
the  test  for  accre di ta t ion to day .  
 COMMIS SIO NER W E S S EL :   But  the re ' s  no  pr ohib i t io n  i n  law t hat  shou ld  they  
meet  the  test  i n  term s  o f  ca pa bi l i t ies ,  i s  t h at  i t?   O r  i s  i t  bec au s e  they  a re  a  Ch ine se  
vendor  t hat  they  wo u ld n' t  be  accre di ted?  
 MR.  H ARDER:   From a  lay  perso n' s  pe rsp ec t ive ,  I 'm  not  aware  o f  any  
l imita t ion s  t hat  wou l d  p rec l u de  them as  l ong  a s  t hey  ca n meet  the  tes t  for  cert i f i ca t ion.  
 COMMIS SIO NER WE S S EL :   They  co ul d  be  a  c ert i f ied  ven dor  o f  so me sort .  
 MR.  H ARDER:   Ye s .  
 COMMIS SIO NER WE S S EL :   Okay .   I f  the re 's  a  secon d ro un d.   Th a nk  you .  
 CHA IRM A N SHE A:   Am  I  u p?  
 HEAR IN G CO -C HA IR  G OODWIN:   Ye s .   Ch a i r man S hea .   Sorry .  
 CHA IRMA N SHE A:   No ,  I 'm  enjoy i n g  th is  pa ne l  so  m uch .   I t ' s  ma k in g  me 
comfortab ly  n umb .  
 [Lau g hter . ]  
 CHA IRMA N SHE A:   I ' l l  quote  anot her  P ink  F loyd l ine ,  "We don 't  need no  
thou ght  contro l . "   So  that  lea ds  me to  a  q uest io n for  Mr.  Ha rd er .   I s  i t  you r  
un ders tan d in g  t hat  t he  C hi nese  lea ders hi p  v iews  c lou d comp ut in g  as  a  potent ia l  means  
o f  promot i ng  inte rn a l  s tab i l i ty  a nd  sec ur i t y?   I  mean as  I  u n der stan d c lou d compu t i n g,  
you ba s ic a l ly  cent ra l i ze  a l l  t he  info rmat io n th at 's  be i ng  use d i n to  a  s i ng le  p la ce ,  a n d  
they  wou ld  have  pres umab ly  cont ro l  over  t hat  box  whe re  t he  c l oud ex is ts .  
 But  i s  t h is  v iewed  as  an  inte rn a l  se cu r i ty ,  way  to  promote  i nter na l  
secur i ty?  
 MR.  H ARDER:   Ch a i rm an,  t ha nk  you  for  yo u r  q uest ion.    
 Your  un ders tan di n g  o f  c lo ud te ch no logy - -  
 CHA IRMA N SHE A:   Ve ry  ru dime nta ry .  
 MR.  H ARDER:   - - i s  a cc urate .   I  t h i nk  a bout  i t  as  noth in g  more  th a n a n 
agg reg at io n o f  ma ny  resour ces  down to  m uch smal ler  but  e f fe c t ive  poo ls  th at  ca n b e  
used .   W hen  you s t ar t  to  sh r i nk  t he  po i nts  o f  mana gement ,  th at  means  t hose  po in ts  o f  
manageme nt  a re  ope n for  ad di t ion a l  ce ns orshi p  an d for  ad di t i ona l  co ntro l .  
 Whi le  I  don ' t  be l ieve  that  t here  h as  been a ny  s tat ed pu rpose  for  levera g i ng  
c lou d for  censo rsh ip  or  contro l ,  t he  tec hn o logy  cert a i n ly  ex is ts  to  explo i t  i t  j ust  fo r  
those  p ur poses .  
 CHA IRMA N SHE A:   B u t  you've  never  see n a nyth in g  i n  t he  l i ter at ure  a bou t  i t  
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bei ng  use d a s  a  mea n s  for  inte rn a l?  
 MR.  H ARDER:   I  have  not ,  no .  
 CHA IRMA N SHE A:   B u t  repe at  wh at  you sa i d  i n  you r  test imony  a bout  
dou bl i n g  the  a dvance d pe rs i s ten t  th reat ,  whic h  i s  one  o f  those  ph rase s  peo ple ,  cyb er  
warr io rs  use ,  b ut  cou ld  you  exp la in  w hat  y ou mean t here?  
 MR.  H ARDER:   A  s in g l e  system th at ' s  be in g  bu i l t  i n  C hong qi n g  r i ght  now,  
shou ld  those  resou rc es  be  ag gre gate d for  nat io na l  s t rate g ic  p u rsu i t s  o f  Ch in a ,  has  t he  
abi l i ty  to  pote nt ia l ly  dou ble  t he  s i ze  an d t he  s ha pe  o f  t he  a dva nced  pe rs i s tent  th rea t  to  
our  n at io na l  c r i t i c a l  i nf r ast r uct ure .  
 CHA IRMA N SHE A:   De f ine  a dvance d pers i s t ent  t hreat .  
 MR.  H ARDER:   Su re .  
 CHA IRMA N SHE A:   A n d i t ' s  a  term of  ar t .  
 MR.  H ARDER:   I  k now that  the  committee  has  rece ive d exte ns ive  test imony  
on the  s tate  o f  our  c yber  wa rfa re  postu re .   I  th ink  abo ut  t he  p otent ia l  t hrea t  th at 's  
be i ng  const ruc ted in  Chi na 's  c lou d comp ut in g  p lat form as  t he  a bi l i ty  to  am pl i fy  how 
many  d i f fe ren t  v iews  are  at tempt i n g  to  co me and touc h ou r  c r i t i ca l  reso urce  domai n.  
 You ca n meas ure  t hat  base d on  the  n umbe r  o f  ne twork  po rts  t h at  are  be in g  
create d.   You c o ul d  measure  tha t ,  a s  my  co l lea gue  mig ht ,  in  t he  n umbe r  o f  process ors  
that  are  ava i lab le  for  suc h p ur poses .  I  th in k  abou t  i t  as  a  ge ner a l  comp ut i ng  
inf ras t ru ctu re  t hat  c ould  be  use d for  p ur poses  o f  good or  be  u sed fo r  p ur poses  o f  o ther  
nat io na l  s t rate g ic  g a i ns .  
 CHA IRMA N SHE A:   So  the  C hi nese  w ant  c lo ud comp ut in g  a s  a n  e xport  
in dus try .   They ' re  p r et ty  c lea r  a bout  tha t .   You s ug gest  tha t  th ere  are  i nter na l  sec u r i ty  
app l i cat io ns  w ith  rob ust  c lou d comp ut i ng  capa bi l i ty ;  r i gh t?  
 MR.  H ARDER:   Ye s .  
 CHA IRMA N SHE A:   A n d i t  in crea ses  t he  potent i a l  t hre at  to  t he  n at ion a l  
secur i ty  o f  the  U n i te d St ates?  
 MR.  H ARDER:   T hat 's  correct .  
 CHA IRMA N SHE A:   Ok ay .   T h is  fa c i l i ty  you descr ib ed in  Cho ng qi ng  i s  be i ng  
bu i l t  in  pa rt  by  I BM;  r ig ht?  
 MR.  H ARDER:   T hat 's  correct .  
 CHA IR MA N SHE A:   S h ould  U. S .  compa nies  be  i nvo lved in  su p por t in g  t he  
c lou d compu t i ng  in d u stry  o f  C hi na?  
 MR.  H ARDER:   M uch  l ike  many  in div id ua ls ,  much l ike  ot her  i nd u str ie s ,  I  
th i nk  t here  i s  t he  potent i a l  for  tec hno logy  to  have  du a l -use  p ur pose ,  a n d we nee d to  
caref u l ly  t h i nk  a bout  how tech no logy  i s  be in g  de ploye d.  
 CHA IRMA N SHE A:   I ' l l  c lose  here .   I  rea l ly  app rec iate  t he  c lar i ty  wi th  w hi ch  
you have  prov i de d th is  i nforma t ion .  
 To  what  exte nt  are  W estern  compa nies  i n  t he  a gg reg ate  s up port in g  the  
c lou d compu t i ng  i n d u stry  o f  C hi na?  
 MR.  H ARDER:   In  May  o f  2007 ,  the re  were  rea l ly  on ly  two  f i rms  that  we re  
work in g  on c lou d co mput i n g  as  yo u wou l d  u nd erst an d i t  today .   Tod ay  the re ' s  a bou t  
200 ,  an d I  wo ul d  say  a  very  h ig h  perce nta g e  o f  them e i the r  h ave  footpr int s  tod ay  i n  
Chi na  o r  de s i re  to  h a ve  one.  
 CHA IRMA N SHE A:   T h ank  you  very  muc h.  
 HEAR IN G CO -C HA IR  G OODWIN:   S i nce  Ch a i rman She a  h as  t hrow n dow n the  
gau nt let  on P ink  F loy d re fere nces ,  I  wou ld  ass ume Commiss io ne r  Ba rtho lomew wi l l  m ake  
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some refere nce  to  t h e  "Dark  S i de  o f  t he  M oon"  in  he r  q uest ion .  
 [Lau g hter . ]  
 COMMIS SIO NER BART HOLOMEW:   T han ks ,  yeah.  
 Gent leme n,  t h i s  i s  re a l ly  inte rest in g ,  an d I  actu a l ly  woul d  l ike  t o  commend 
you a l l  fo r  be in g  a ble  to  ta lk  abo ut  tec hn ic a l  i s s ues  i n  a  way  t ha t  a  no n -tec h nic a l  
aud ie nce  ca n  un der st and  i t .   I t ' s  a  t a le nt  t hat  not  a  w ho le  lo t  o f  en gi neers  a nd 
sc ie nt i s ts  h ave .  
 Dr .  Josep h,  I  t h i nk  t h e  only  t h i ng  yo u a nd  I  s hare  in  terms  o f  ac ademic  
back grou n d i s  we ' re  both  Go lde n Go phe rs .    
 [ Lau g hter . ]  
 COMMIS SIO NER BART HOLOMEW:   B ut  I  co me f r om that  soc ia l  s c ience  
back grou n d,  w hic h  w as  sort  o f  s l ammed e ar l ier  to day ,  an d Dr .  S imon,  I  wa s  g reat ly  
re l ieve d,  s i nce  peo pl e  are  t a lk in g  a bout  P i nk  F loyd,  th at  whe n y ou sa id  yo u were  go i ng  
to  say  someth in g  ma ybe  not  r i ght  for  t h i s  au die nce ,  yo u were  go i n g  to  be  ta lk i ng  a bout  
spa rse  matr ix  a l gor i t hms,  a nd  i t  w as  k in d o f  re l ie f  t hat  P ink  F loyd was  w hat  yo u wer e  
ta lk i n g  a bout .  
 I  wa nt  to  fo l low u p o ne  th in g  f rom Commiss ione r  S hea ,  wh ic h  i s  th is  i s s ue  
o f  censo rsh ip .   I f  Ch i na  wa nts  to  become t h is  net  ex porte r  o f  c l oud se rv ice s ,  I 'm  
pres umi ng t hat  mean s  tha t  they  coul d  bec ome a  net  ex porter  o f  cen sors hi p  a lso .   I s  that  
correct?  
 Mr .  H ar der ,  you' re  o ur  c lou d ex pert .  
 MR.  H ARDER:   T ha nk  you for  you r  q uest ion ,  Commiss io ner .   I  wa sn ' t  s ure  
where  i t  was  d i re cte d.  
 You know,  I 'm  not  s u re  th at  I  woul d  make  that  lea p.   I  t h i nk  t ha t  the  
tech no logy ,  as  i t  s i t s  today ,  i s  re a l ly  de s i g ned for  l ar ge - sca l e  a pp l ic at io n host in g .   I t ' s  
des i gn ed to  he l p  lower  the  ba rr ier  o f  e nt r y  for  new ap pl icat ion s  an d new i deas  to  b e  
brou gh t  to  market .  
 Any  data  th at  goe s  i n to  the  syst em,  whet h er  i t  wo ul d  or i g i nate  
in di geno us ly  f rom C h ina  or  whet her  i t  wo ul d  or i g i nate  f rom ou ts ide  o f  i t s  G reat  
F i rew al l ,  t he  i dea  tha t  once  t he  cont ent  go es  in ,  t here  i s  r i sk  fo r  how i t  cou ld  be  use d,  
and  w het her  tha t  r i sk  i s  i n  ce nsor sh ip  o r  w hethe r  t hat 's  in  t hef t  o f  in te l lectu a l  
prope rty ,  o r  i f  tha t ' s  in  s imp ly  j ust  not  p rotect in g  i t  cor rect ly ,  t hose  r i sks ,  i n  f act ,  do  
ex is t  to day .  
 COMMIS SIO NER BART HOLOMEW:   Okay .   I ' d  l i ke  to  s h i f t  g ears  a  l i t t le  b i t ,  
and  for  a l l  o f  you ,  I ' m  t ry in g  to  un ders ta nd how i n  terms  o f  t h e  U. S .  s u percomp uter s ,  
how have  t hey  been  f un ded?   Are  most  o f  them i n  the  h an ds  o f  pr iv ate  cor porat ions  
now?  How doe s  our  supe rcomp uter  in du s try  work?  
 DR.  JO SEP H:   S ure .   S o  I  ca n s peak  to  t h at  to  beg in  w it h .   For  t h e  very  h i g h  
end o f  the  su per compute r  market ,  i t ' s  pr i mar i ly  fede ra l ly  f u nd ed,  a n d th at  ca n be  e i the r  
throu g h gover nment  age nc ies  or  some of  t he  major  aca demic  in st i t ut ion s  t hat  rea l ly  get  
the i r  f un di ng  f rom va r ious  gover nment  ag enc ie s  l i ke  t he  N at io na l  Sc ienc e  Fo un dat i on.  
 In du stry  in  t he  U .S .  h as  bee n very  m uch  a  l eadi n g  u ser  o f  su perc omputers  
a l so ,  bu t  not  o f  the  s ame g i ga nt ic  ca l i ber .   So ,  for  examp le ,  For d  Motor  Compa ny  ha s  
led  t he  a utomot ive  i n dus try  i n  i t s  use  o f  H PC for  t he  l ast  25  yea rs ,  a n d i n  t he  l ast  f e w 
years ,  i t ' s  a ctu a l ly  fa l le n  be hi nd  bec au se  o f  the  recess iona ry  p ress ures  t ha t  they  ha d.   
Other  automot ive  ma nu fact ure rs  i n  Ja pa n,  Korea  a nd Eu rope,  in  par t ic u l ar ,  are  t ry i ng  to  
put  the  U. S .  ve ndo rs  out  o f  b us ine ss .   Th e y  s ee  th at  we ' re  wea k  so  now i s  the  t ime,  and  
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so  they ' re  us i ng  su pe rcomput in g  to  he l p  d o  that .     
 An d th en in  the  aca d emic  sector ,  you a lso  see  a  f a i r  amou nt  o f  pu rch ases .   
The  seco nd cha rt  in  t he  at t achme nt  I  h ave  here  act ua l ly  s p l i t s  out  by  t he  d i f fere nt  
sectors .   So  yo u h ave  the  b io - l i fe  sc ienc es .   CAE  i s  ma nu fact ur in g,  comp uter  a i ded  
eng inee r i ng  pr imar i ly ,  an d you ca n see  t ha t  i t ' s  re a l ly  sp l i t  q u i t e  a  b i t  ac ross  t he  boa rd,  
and  I 'd  be  g l ad  to  sen d you t he  s ame ch art  for  j ust  U. S .  pu rc has es .   We t rack  th at  a l s o .   
 But  Nat iona l  La bs  an d the  gover nment  are  very  la rge .   T he  othe r  are a  th at 's  
very  lar ge  i s  w hat  we  ca l l  c l ass i f ied/ defe n se ,  wh ich  woul d  inc lu de  th in gs  l ik e  n at ion a l  
secur i ty  a p pl i cat ions ,  an d th ey  re prese nt  o n the  orde r  o f  arou n d 20 ,  25  pe rce nt  o f  a  lo t  
o f  pu rc hase s  bec au se  many  o f  t hose  pu rch ases  a re  s pre ad acros s  u niver s i t ies  a n d oth er  
p la ces ,  too .  
 COMMIS SIO NER BART HOLOMEW:   A n d i s  so me of  the  ex pert i se ,  i n  a  
company  l ike  IBM,  ha s  some of  th at  be en base d on fu n di ng  t ha t  was  prov i ded by  t h e  
feder a l  governme nt  s omewhere  a lo ng the  way?  
 DR.  JO SEP H:   Ve ry  mu ch so .   I n  f act ,  i n  the  last  te n  yea rs ,  one  pr ogram 
a lone  by  DARP A,  c a l l ed  the  HPC S,  or  H i g h  Per formance  Prod uct iv i ty  Comp ut i n g  Sys te ms 
Program,  prov i ded  f u nds  to  IBM an d C ray  at  the  en d,  a n d or i g i na l ly  f ive  d i f fere nt  
compan ies ,  as  t hey  c ompeted for  the  pro d uct .   The  f i na l  f un d in g  o f  ph ase  t hree  w as  
roug hly  $250  mi l l ion  to  IBM a nd rou gh ly  t he  same amount  o f  money  to  Cray .  
 So  i f  yo u look  at  Cr ay 's  f in an c ia l  s t atemen ts ,  for  the  las t  s i x  ye ars ,  the i r  
R&D is  a  s i gn i f i ca nt  p ercent  o f  reve nue ,  on the  orde r  o f  35 ,  45  perce nt .   The  l ion 's  s hare  
o f  that  was  a l l  p a i d  f or  by  t he  U .S .  gover n ment .  
 COMMIS SIO NER BART HOLOMEW:   So  do  we  have  to  wor ry ,  go in g  back  to  
what  C ha i rma n S hea  ment ione d,  sort  o f  a bout  w hat  I BM is  do i ng  he l p i n g  C hi na?    
 DR.  JO SEP H:   Okay .   S o  f i r s t  o f  a l l ,  I 'd  l i ke  to  ad dress  th at  ques t ion.  
 COMMIS SIO NER BART HOLOMEW:   Yea h .  
 DR.  JO SEP H:   I BM is  n ot  he l p i ng ,  i n  my  opi n ion ,  he lp i ng  Ch ina ,  quote ,  
"create  a  c lo ud  for  a ny  k i nd o f  p ur poses  o ther  t h a n se l l in g  t he m parts ."   So  I  woul d  
sug gest  not  to  impos e  any  l imit at io ns  on U.S .  ma nu fact ure rs  s e l l i n g  eq ui pment  to  C hi na  
beca use  for  jo bs ,  eco nomic  g rowth,  we  wa nt  to  se l l  more  Amer i can pro duct s .  
 I f  we  we re  to  p ut  res t r ic t ions  o n I BM,  HP,  or  the  ot her  p rov i der s ,  wh ich  
Chi na  i s  a l re ady  af ra i d  o f ,  an d t hey  h ave  t he i r  own i nte rn a l  dev e lopment ,  they ' l l  j ust  
bu i l d  t he  p rocessor s  themselves  so  we ' l l  l ose  the  eco nomic  va l ue  on t hat .  
 The  key  part  o f  wh at  i s  go in g  on i s  how C h ina  wi l l  be  u s i ng  t he i r  c lo ud 
env i ro nments ,  a nd in  the  l ast ,  i n  my  ha n d out ,  on  the  last  ta b le ,  the re ' s  a n  i ntere st i ng  
char t .   I  don ' t  k now i f  you had  a  c ha nce  to  look  at  t hat .   O n C hi na 's  l ar gest  
supe rcomp uter ,  they  have  a  gr ad uate  scho o l  pro gram on  b reak i ng  pas sword s .   So  t h ey  
actu a l ly  have  a  g ra du ate  co l l ege  t hat  teac hes  t h is  as  a  cou rsew ork ,  a nd as  a  wi nner  you 
get  to  r un  your  ve rs i on o f  your  pa sswor d break in g  prog ram on the i r  la rge st  
supe rcomp uter .  
 An d i f  you see  he re ,  on  the  f i r s t  s u b - bu l le t  there ,  t he  l ast  c ha r t  on the  
han dou t ,  w hen t h ey  r an i t  on  jus t  one  nod e  o f  the i r  comp uter ,  they  cou ld  bre ak  50 , 000  
passwo rds  a  seco nd .   Now whe n t hey  act iv ated t h i s  new tech no logy  ca l le d  GPU s,  NV I DIA 
acce le rators ,  on  t ha t  same one  node,  t hey  coul d  b reak  250 ,000  passwo rds  pe r  seco n d.  
 COMMIS SIO NER BAR T HOLOMEW:   Jeez .  
 DR.  JO SEP H:   B ut  t he  b i g  p art  o f  i t  t he n i s ,  we l l ,  w hat  do  you do  when yo u 
ru n i t  o n  t he  who le  s upe rcompute r?   So  when yo u r un i t  on  th i s  g i ga nt ic  mac hi ne ,  t hey  
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can bre ak - -a nd yo u' l l  see  the  la st  b ul le t  t h ere - -1 .8  b i l l io n  p ass words  a  seco n d .   
 I f  you 're  conce rne d a bout  w hat  Ch in a  cou l d  do  w ith  c lou d or  w i th  d ata  
coming in ,  i t ' s  m uch  more  arou nd t he  so f t ware  a nd the  us age  o f  i t .  
 So  to  rest r ic t  U. S .  vendor s  f rom se l l in g  t h em the  compone nts  i s  ju st  h ur t i ng  
the  U .S .  economi ca l ly .   C h i na  w i l l  j ust  bu i l d  the  p arts  themse lves  or  b uy  t hem 
e lsewhe re .   I t ' s  a l l  a b out  the  us age  o f  the  machi nes .  
 So  the  reaso n I  i nc l u ded t h i s  c har t  i s  not  only  to  s how they  ha ve  the  
capa bi l i ty ,  b ut  t hey  a re  a l so  go i ng  aro un d bra gg in g  abou t  i t .   T h is  came f rom 
supe rcomp ut i ng  conf erence s  a nd t hey ' re  pu bl ic  prese ntat ion s .  
 COMMIS SIO NER BART HOLOMEW:   I 'm  f loor ed.  
 DR.  H .  S IMO N:   Cou ld  I  a dd somethi ng  to  y our  ea r l ier  que st ion  concer ni ng  
the  U .S .  gover nment  investme nt?   So  o ne  e lement  I  wa nted to  po in t  out  i s  I  th i nk  i n  
1991  or  1992 ,  Congr e ss  p asse d t he  H ig h Pe r forman ce  Comp ut i ng  Communic at io n 
In i t ia t ive ,  an d i t ' s  o f t en for gotten  th at  t h i s  was  a  s i gn i f i ca nt  in vestment  i n  t he  
tech no logy  t hat  we  a l l  bene f i t  today ,  an d I  th ink  th is  i s  very  importa nt  to  remembe r .  
 At  th at  t ime,  i t  w as  a bout  a  do ub l i ng  o f  f u nd in g  for  tec hno lo g ie s  tha t  we  
take  tod ay  for  gr ante d.   So  a ny  l ar ge  c l ust er  th at  i s  be in g  bu i l t  anywhe re  i n  t he  wor l d  i n  
terms  o f  wh atever  Google  a nd  Microso ft  a r e  us i n g,  or  eve n t he  Chi nese  are  us in g,  i t ' s  
base d on tech no logy  t hat  w as  deve lope d i n  the  ear ly  '90s  u nde r  fe dera l  gover nment  
fu nd in g.  
 I t  a l so  h ad anot her  e f fect ;  s pec i f i ca l ly  in  h i gh  per forman ce  co mput i n g,  I  
be l ieve  the  s i gn i f i ca n t  inves tment  in  U. S .  c ompanie s  a nd g iv in g  U.S .  comp an ies  
add i t iona l  i nce nt ive  t o  deve lop new tec h n o log ies ,  I  be l ieve ,  pu t  the  Ja pa nese  
supe rcomp ut i ng  ve nd ors  out  o f  b us i nes s .   I  mean they  s t i l l  a re  arou nd ,  b ut   over  t he  
last  te n  or  15  ye ars ,  they  h ave  bee n bare l y  ha ng in g  on t here .  
 An d so  i n  way s ,  t he  U .S .  gove r nment  i nves tment  c re ated the  in dus try ,  
c reate d t he  i nf r ast ru cture  here  th at  i s  s t i l l  fa r  a nd above  a ny b ody  e lse  in  the  wor l d .  
 COMMIS SIO NER BART HOLOMEW:   Okay .   T han k  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  Re in sch .  
 V ICE  CH AI RMAN  REI N SCH:   Th ank s .   I  wa s  j ust  s ay i ng  to  Commiss ioner  
Wesse l ,  yo ur  las t  co mments ,  i f  not h i ng  e l se ,  for  the  skept ics  i n  the  a ud ience ,  I  th in k  are  
ev ide nce  t hat  we  c an  p ick  wi nne rs .   Keep i ng  t hem i s  a  d i f fere n t  s tory .   Bu t  we  h ave  a  
long  h is tory ,  I  t h i nk ,  o f  ide nt i fy i ng  cr i t i c a l  in du str ies  a n d the n prov i d i ng  ap pro pr i at e  
sup port .   B ut  t hat 's  n ot  what  I  wa nt  to  ta l k  abou t .  
 Mr .  H ar der ,  f i r s t ,  on  the  c loud  s i de ,  i t  so u nds  i f  th is  co nt i nue s  to  grow as  
you've  im pl ied,  c lo ud  serv ice s  are  go i n g  to  become k i nd o f  a  co mmodity ,  w i de ly  
av a i l ab le  a nd  wi de ly  used  by  lo ts  a nd  lo ts  o f  d i f fe rent  compan i es ,  i nd iv i du a ls ,  wh at ever .  
 I f  I  ra n  a  compa ny  a n d were  in  the  ma rket  for  c lo ud serv i ces ,  w hy  woul d  I  
be  i ntere sted  i n  C hi n a?   Wha t  woul d  make  the i r  se rv ices  more  at t rac t ive  t ha n some 
other  ven do r?   I s  t h i s  just  a  pr ice  i ssue  or  what  e lse  i s  go in g  to  be  a  factor?  
 MR.  H ARDER:   T ha nk  you for  you r  q uest ion ,  Commiss io ner .  
 In  fact ,  I  t h ink  t here  would  be  some bene f i t  for  o rga ni za t ion s  w ho  want  to  
house  t he i r  c lou d co mput i n g  as sets  in  t he  count ry  o f  C hi na  for  any  o f  t he  jo int  vent ure  
work  that  i s  oc cu rr i n g  the re .   The re  wou ld  be  a  cost  be nef i t  for  hav i ng  i t  in  re g ion ,  b ut - -  
 V ICE  CH AI RMAN  REI N SCH:   Why?   I  t hou gh t  the  co ncep t  o f  t he  c lou d was  
that  locat ion d i dn ' t  make  any  d i f fere nce?  
 MR.  H ARDER:   Loc a t i on makes  a  d i f fe ren c e  in  t erms  o f  per formance .   For  



130 
 

 

many a pp l ic at ion s ,  t h e  ide a  o f  loc a l i ty ,  t he  c loser  yo u ar e  to  the  dat a ,  t he  f aster  yo u 
can ru n you r  oper at i on ag a i nst  i t .  
 But  to  a nswe r  your  q uest io n s pec i f i ca l ly ,  i t ' s  un c lea r  t hat  cos t  a lone  i s  
go in g  to  be  t he  conce pt  t hat 's  go in g  to  for ce  dat a  to  move  over  there .   T here  are  ma ny  
prov i ders  o f  c lo ud comput i n g  i n  t he  U ni te d St ates  to day  t hat  a re  p rov id in g  t he  serv i ces  
for  b are ly  over  the  c ost  o f  the i r  e lect r ic i t y .   So ,  u nles s  C hi na  o f fers  a  un iq ue ly  d i f fe rent  
cost  pro f i le ,  i t ' s  u nc l ear  wh at  a d di t iona l  would  be  use d to  at t r act  p lac in g  t he  data  
e lements  t here .  
 V ICE  CH AI RMAN  REI N SCH:   So  I  woul d  mos t ly  be  in tereste d in  g o ing  the re  i f  
I  tho ug ht  t here  we re  some loca l  bene f i t?  
 MR.  H ARDER:   I f  t her e  was  some  loca l  ben ef i t .   More  to  t he  po i nt ,  i f  I  was  
an  in di geno us  co nsu mer ,  i f  I  wa s  a  loca l  C hi nese  co nsume r ,  I  n ow have  a  p l at form t hat  
i s  ava i l ab le  to  me wit h  l imited ,  l im ite d p r i ce ,  l im ited  expe nse .   I f  I  h ave  a  good i dea  
that  he l ps  me br in g  i t  to  market  f ast e r ,  I  don ' t  h ave  to  s h i p  t h at  i dea  o f f  to  t he  U ni ted 
States  to  do  i t .   A nd I  can do  t h is  w i t h ,  a ga in ,  ve ry  l imite d econ omic  commitment .  
 I  th ink  i t ' s  a  u ni q ue  a pp roach  th at  t he  gov ernment  i s  t ry i ng  to ,  bu i l d i ng  
suc h a  lar ge  comp ut i ng  in f ra st r uct ure  for  the se  pu rpose s ,  w her e  in  t he  U n i ted Sta te s ,  
i t ' s  ent i re ly ,  a t  lea st  at  th is  po i nt ,  t he  se r v ices  t hat  are  be i ng  o f fere d are  more  f ro m a  
commerc ia l  pers pect i ve .  
 V ICE  CH AI RMAN  REI N SCH:   Wel l ,  yea h,  I  t h ink  i t  wou ld  be  more  market  
dr ive n.   Th at ' s  why  I ' m t ry in g  to  f ig ure  ou t ,  they ' re  c reat in g  e n ormous  ca pac i ty ,  a n d  no  
dou bt  th ey ' l l  s uck  a  l o t  o f  that  u p wit h  do mest ic  u se ,  but  i f  the y  want  to  go  i nto  the - -
I 'm t ry in g  to  f i gu re  out  wh at  t he  t hreat  i s - - i f  they ' re  t ry i ng  to  g o  into  t he  ex port i ng  
bus in ess ,  as  you  sa id ,  i t  seems to  me t hey  have  to  o f f er  someth in g  th at 's  at t rac t ive ,  and  
you la id  o ut  i n  you r  t est imony  a  n umber  o f  rea sons  to  be  ske pt ica l  o f  t he  serv ices  t h at  
they  p rov ide  for  a  va r iety  o f  reaso ns .  
 I  j ust  don 't  un ders ta nd w hy  i t ' s  go i ng  to  b e  that  at t r act ive  an  o f fer  
compared  to  wh at  wo ul d  be  ava i la b le  domest ica l ly .  
 MR.  H ARDER:   We l l ,  y ou hea rd  test imony  f rom other  co l lea gue s  today  t hat  
ta lke d a bout  how a  s i ng le  no de  i n  a  syste m l ike  t h is  ha s  t he  a b i l i ty  to  c ra ck  250 ,000  
passwo rds  pe r  seco n d or  per  mi nu te .   Ima gi ne  a  phy s ic a l  comp ut i ng  w are house  the  s i ze  
o f  the  Pe nta gon t hat  does  not hi ng  b ut  t ha t .   T h is  i s  the  potent i a l  o f  c lou d comp ut i n g  i n  
Chi na .  
 V ICE  CH AI RMAN  REI N SCH:   Yea h.   I  wa s  go i ng  to  ask  a bou t  the  p asswor d 
just  o ut  o f  cu r ios i ty .   I 'm  not  s ure  w hat  t h e  immediate  a pp l ic at ion o f  somethi ng  o f  t hat  
vo lume i s .   So  I  have  1 .8  b i l l ion  broke n pa sswords .   W hat  do  I  d o  with  t hem?  
 DR.  JO SEP H:   R i g ht .   So  pa rt  o f  t he  i ss ue  h ere  i s ,  i t  ve ry  c le ar ly  i s  be i ng  
used  for  be i n g  a ble  t o  read peop le ' s  f i les .   We v is i t  C h i na  very  f req ue nt ly  an d a l l  t h e  
other  s i tes  arou n d th e  wor ld .   T he  ama zi n g  p art  to  us ,  we  v is i t  the  ven dors  prov i d i n g  i t ,  
the  peo ple  i nsta l l in g  i t ,  a n d the  peop le  us i ng  t he  mac hi nes ,  a nd  in  Ch in a ,  t he  f act  o f  the  
governmen t  watc hi ng  what  yo u' re  do in g,  c en sor i n g  wh at  Web  s i tes  you go  to ,  i s  v iew ed 
as  a  normal  th in g.   A  good c i t i zen does  not  go  to  a  ba d Web s i te .  
 An d th e  fa ct  t hat  t he  governme nt  t r acks  t hat  i s  a  very  no rmal  t h i ng  in  the  
cu l t ure  the re .   The re ' s  a  very  b i g  c u l t ur a l  d i f fere nce .   So  t he  ab i l i ty  to  get  in to  peop l e 's  
passwo rds  i s  act ua l ly  v iewed a s  a n  a pp rop r iate  be hav ior  by  t he  governme nt  wit h i n  t he  
count ry .  
 So  th is  i s  a  ve ry  s ubs tant ia l  an d,  q uote ,  "a pp ropr iate"  type  o f  t h i ng  to  t ra in  
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people  i n  a  gr ad uate  prog ram,  a n d th at 's  why  they  act ua l ly  h a ve  courses  on t hat ,  t o  
t ra i n  people  to  b reak  pas sword s  so  t hat  t h ey  can act ua l ly  re ad protecte d f i le s .  
 V ICE  CH AI RMAN  REI N SCH:   I  t h i nk  I ' d  l i ke  t o - - I  th ink  I  wa nt  to  p urs ue  t hat ,  
but  I  t h i nk  i t  wou ld  t ake  too  lon g.   So  I ' l l  save ,  wa i t  for  the  ne xt  rou nd .  
 DR.  JO SEP H:   Okay .  
 V ICE  CH AI RMAN  REI N SCH:   Th ank s .  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  D 'Amato .  
 COMMIS SIO NER D 'AM ATO:   T han k  you,  M r.  Cha i rma n.   Th ank  th e  pa ne l  for  I  
would  say  a  f r ig hte ni ng  pre sent at io n i n  so me ways ,  b ut  very ,  v ery  i nterest i ng .  
 I  th ink  the re ' s  a n  E lv i s  Pres ley  son g th at - -  
 [ Lau g hter . ]  
 COMMIS SIO NER D 'AM ATO:   No ,  b ut  I  won 't - -  
 V ICE  CH AI RMAN  REI N SCH:   You 're  showi ng  your  a ge .  
 [Lau g hter . ]  
 COMMIS SIO NER D 'AM ATO:   I  ju st  wa nt  to  c lar i fy  in  my  mi nd w ha t  we 're  
ta lk i n g  a bout  here  w i th  t h is  c lou d a n d th e  impact  i t  may  have  o n our  na t ion a l  secu r i ty .   
For  some rea son we s e lected  the  Pe nta gon  as  t he  p lace  th at  i s  t he  s i ze  t hat  th is  wou l d  
go  i nto .   May be  t hat ' s  not  a p prop r ia te  or  anyt h i ng .   B ut  i s  i t  t r ue  th at  t he  s i ze  o f  th is  
new fa c i l i ty  g ives  the  Chi nese  a  new ca pa b i l i ty  f rom t he  po int  o f  v iew of  nat iona l  
secur i ty  s imply  bec au se  o f  the  s i ze  a n d th e  power  t hat  mi g ht  be  assoc i ated  wit h  t he  
syner g is t ic  cap ac i t ies  that  are  a l l  i n  one  p l ace?  
 I s  t hat  t rue ,  a nd i f  i t  i s  t r ue ,  do  we have  a  way  to  measu re  th at  and  a  way  
to  determi ne  w hat  w e can do  to  comba t  a ny  ne gat ive  i nf lue nce s  or  a  cy ber  at tac k  or  
whatever  i t  i s  we 're  t a lk i ng  a bout  in  te rms  o f  i t s  impa ct  on o ur  inf ras t ru ctu re  i n  t he  
Uni te d State s?   Does  that  make  sen se?   Does  tha t  q uest ion mak e  sense?   Do  we nee d  to  
be  worr ied  abo ut  t h is  an d th e  s i ze  for  ou r  nat io na l  sec ur i ty  b as i ca l ly  i s  my  que st ion?   Or  
does  i t  matter?  
 MR.  H ARDER:   T he  ne xt  c losest  s i ze d b ui ld i ng  t hat  I  co ul d  f in d  t o  use  for  
the  a na logy  or  for  co mpar i son wa s  t he  Me rcha n dise  M art  in  Ch i cago .   So  i t  was  the  
Mercha nd ise  Ma rt  or  the  Pent ago n as  a  sc a le  re fere nce .  
 I t ' s  u nc lear .   We ce rt a in ly  h ave  th e  ca pac i ty  an d h ave  the  a bi l i t y  to  
measure  in  terms  o f  t he  comp ut i ng  in f r ast ruct ure  w hat  i t  mea n s  in  terms  o f  i t s  
ava i l ab le  ca pa c i ty ,  an d cert a i n ly  can  post u late  in  te rms  o f  t he  a pp l ic at io ns  t hat  co ul d  
be  r un o n top  o f  i t .   I  th i nk  t hat  ca n be  do ne  wit h  l imite d ac ade mic  work ,  i n  fact .  
 Shou l d  the re  be  ca us e  for  con cer n a bout  what  a  system l ike  t h is  cou ld  
de l iver?   My  rema rk  t o  you woul d  be  ab so l ute ly .   A n d wh at  i s  th e  respo nse?   W hat  coul d  
be  a n asymmetr ic  re s ponse  to  i t ,  in  fac t?   I  th ink  th at  we  need to  beg in  look in g  at  
bu i l d i ng  some of  the s e  s i zed an d sc a le d sy stems on ou r  own as  wel l .  
 They  ca n be  do ne  i n  t he  conte xt  o f  t he  re s earc h c ompu t i ng  e nv i ronments .   
I t  cou ld  be  ad ju ncts  t o  the  h ig h  per fo rman ce  compute r  env i ron ments  t hat  a re  ava i l a b le  
at  the  na t ion a l  leve l  today .   We nee d to  f urt her  o ur  investme n t  in  c lou d comp ut i n g,  not  
just  for  t he  s ake  o f  c ommerce ,  but  for  t he  sake  o f  nat iona l  se c ur i ty .  
 COMMIS SIO NER D 'AM ATO:   So  not  to  be  a l armist ,  b ut  to  t ake  i t  to  th is  s te p,  
i f  t h is  cou ld  be  a  new  cap ab i l i ty  bec au se  o f  i t s  s i ze  a n d i t s  re lat ions hi ps ,  the  
syner g is t ic s  o f  i t s  co mponent s ,  i n  some w ays  i t  coul d  be  con s i dere d a  we apon ,  a nd  i t  
m ight  be  use fu l  to  t r y  an d dete rmi ne  wh a t  the  ran ge  o f  ca pab i l i t ies  o f  s uch  a  c apa c i ty  
might  be .   How to  measu re  i t?   How to  d et ermine  i t?  Wou ld  yo u  agree  th at  t hat  soun ds  
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reason ab le?  
 MR.  H ARDER:   I  don ' t  have  a n op in ion o n t hat ,  s i r .  
 COMMIS SIO NER D 'AM ATO:   I  th ink  i t ' s  an  o pen q uest io n.    
 MR.  H ARDER:   Ye ah .  
 COMMIS SIO NER D 'AM ATO:   T han k  you,  M r.  Cha i rma n.  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  C leve l an d.  
 COMMIS SIO NER CLEV ELAND:   I 'm  jus t  re l ie ved,  Dr .  S imon,  t hat  you d i d  
inc lu de  you r  res earc h  inte rest  beca use  I 'm the  perso n i n  my  o f f ice  t hat  s t i l l  be l ieves  
computer s  f unc t ion  b y  l i t t le  h amsters  a nd wheels ,  a nd so  I  actu a l ly  ju st  se nt  my  bos s  an  
e -mai l  an d s a i d  you won't  be l ieve ,  I 'm  s i t t in g  he re  l i s te ni n g  to  somebody  whose  
expert i se  i s  i n  s pa rse  matr ix  a l gor i t hms a n d l arge -  s ca le - - I  c an v a lue - - pro blems .  
 So  u nde rsta nd i ng  t ha t  I 'm  t he  hamster  wh eel  pe rson ,  I 'm  i nter ested in  w hat  
you p ut  i n  you r  wr i t t en test imony  a bout  h uman c ap i ta l ,  an d i n  a  f ie ld  su ch as  
supe rcomp ut i ng  w it h  rap id  tec hno lo gy  ch a nge  an d t he  nee d for  lar ge  team work  an d 
mult i d i sc i p l in ary  co l l abora t ion ,  a n  ac adem ic  s t ruct ure  seems to  be  a  ba rr i er  to  
prog ress .  
 An d wh i le  yo u p ut  t h i s  in  the  context  o f  pe rsona l  ob servat ion,  c ould  you 
ta lk  a  l i t t le  b i t  a bout - -we 've  he ard  a bout  t he  th reat  s i de  o f  t h i s - -wh at  a re  t he  
constr a i nts  in  terms  o f  Ch ine se  ca pac i ty  t o  move  into  th is  f ie l d  ag gres s ive ly?  
 DR.  H .  S IMO N:   Yes .   So  I  mea n t h is  i s  base d on a  pe rson al  o bser vat ion,  b ut  
I  was  act ua l ly  s ur pr is ed to  he ar  t h i s  i n  t h i s  morni ng 's  test imon y  when we ta lke d abo ut  
the  ac ademi c  env i ron ment ,  t hat  t he  a cade mic  env i ronment  i n  C hi na  i s  s t i l l ,  to  use  t h e  
term that  e i t her  D r .  S imon or  S ut tmeier  s a id ,  Con fu c ia n,  tha t  i s  the  sen ior  p erso n r u les .  
 Th is  env i ronmen t  do esn ' t  work  very  we l l  i n  a  f ie ld  l ike  comput i ng  w here in  
comput i ng  tec hno lo g y  cha nge s  i n  Moore ' s  Law sca le .   Th at  i s  p er forma nce  do ub l i ng  
every  18  months .   A n d so  wh at  somebo dy  has  lea rne d i n  a cade mic  caree r  i n  comp ut in g  
in  1980  i s  comple te ly  outd ated .  
 I  do n' t  know how wit h i n  C hi na  t h i s  p robl e m is  be in g  a d dres s ed in  t he  
t rad i t io na l  ac ademic  set t i ng .   However ,  I ' m  aware ,  an d t h is  w a s  a lso  d i scu sse d th is  
mornin g,  tha t  the re  i s  q ui te  a  con cent rate d e f fort  o f  recr u i t in g  nat io na l  C hi nese  w ho  
have  b een work in g  in  the  f ie l d  in  t he  U .S .  to  come back  a n d tak e  on lea der s h ip  pos i t ions  
back  in  Ch in a .   
 Aga in ,  j ust  o n a  per s onal  anec dote ,  I  v i s i t ed  Pe ik in g  U niver s i ty .   I  met  the  
provost  a nd the  dea n  o f  en gi neer in g.   Bot h  h ad wor ked in  the  U.S . - - t he  Dea n o f  
Eng inee r i ng ,  s he  h ad  worked at  Los  A lamos  Nat ion a l  La bs - - have  use d U . S .  
supe rcomp uters ,  a nd were  i nteres ted in  computat ion a l  s c ie nce .   I t  seeme d to  me th is  i s  
one  o f  t he  top te n un ivers i t ies  tha t  was  a l so  ment ione d t h i s  morni n g.   I  t h i nk  t hat  
pat te rn  repe ats  i t se l f  across  Ch in a ,  t hat  re searc hers  who  have  i nteres t  i n  comp uta t i on 
and  h ave  Amer ica n e duc at io n,  a n d at  leas t  exper ien ce  as  v i s i tors  or  co l la borato rs  i n  
Amer ica ,  a re  p ul led  b ack  a nd br in g  t hat  e x pert i se  i n  w hat  I  wou ld  s ay  ou r  model  o f  
computat iona l  s c ie nc e  back  to  Ch in a .  
 COMMIS SIO NER CLEV ELAND:   An d t hat  wo ul d  a dd re ss  t he  la ng u age  i ss ue  
that  yo u a l so - -  
 DR.  H .  S IMO N:   Yes .  
 COMMIS SIO NER CLEV ELAND:   - -men t ione d was  a  factor?  
 DR.  H .  S IMO N:   Yes .   So ,  a ga i n ,  the  la ng ua ge,  usu a l ly  i t ' s  ju st  b ased o n 
at ten di ng  q ui te  a  n u mber  o f  co nfere nce s ,  an d I  fe l t  th at  t he  ac tua l  p ap e rs  o f te n 
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del ivered  by  C hi nese  resear che rs ,  to  say  i t  th i s  way ,  we re  not  v ery  good,  not  jus t  
beca use  o f  the  la ng u age  i ss ues ,  b ut  be ca u se  they  we re  sort  o f  t read in g  on  o ld  gro un d 
and  very  i nc rementa l ,  an d not  a dd in g  very  many  new th in gs .  
 COMMIS SIO NER CLEV E LAND:   Yo u a lso  po i nt  out  tha t  wh i le  the  fac i l i t ies  
bear  the  o pera t ion a l  costs ,  t hey ' re  c har g i n g  for  use  o f  the i r  su p ercompute r  ca pac i ty ,  
and  th at  t h is  mig ht  b e  a  b arr ier  beca use  a cademic s  ca n ' t  act ua l ly  use  i t  beca use  o f  t he  
expen se ,  a n d they ' d  r ather  s ta y  o n t he i r  s mal ler  loca l  systems .   Can yo u e l abor ate  o n 
that?  
 DR.  H .  S IMO N:   Th at  was ,  a ga in ,  a n  obse rv at ion ba sed o n conve rsat ions  I  
had  rece nt ly .  T he  T i a nj i n  Ce nte r ,  t he  n um ber  on e  cen ter ,  i s  su pporte d by  t he  re g io n or  
by  the  c i ty ,  b ut  on ly  the  ac q uis i t io n  was  s up porte d.   They  have  to  ra i se  th e i r  o per at ions  
costs ,  w hic h  ca n be  s ubs tan t ia l  fo r  the se  l arge  cente rs ,  by  c ha r g i ng  for  a ccess  to  the  
center s .  
 Cha rg in g  ac cess  for  t he  ce nters  may  be  f i n e  for  a n  o i l  compa ny  or  for  a n  
animat ion company ,  but  w he n you come a s  an  aca demic  resea r cher ,  a nd you  h ave  t o  
actu a l ly  pay  to  use  one  o f  t hose  b i gges t  t oo ls ,  th is  i s  a  h uge  b arr ier ,  an d t here fore  I  
th i nk  i t ,  a t  th is  po i nt ,  keeps  a  lo t  o f  t he  e duc at io na l  e lement  a way  f rom rese arc her s .  
 Th is  act ua l ly ,  i ro nica l ly ,  was  the  same s i tu at ion as  we  ha d i n  t h e  U. S .  in  the  
1980s  when most  o f  t he  s upe rcomput ers  w ere  i n  N at io na l  Lab s  and  aca demic  
resear che rs  co ul d  no t  acces s  the  su per computer s  be fore  t he  N at ion a l  Sc ie nce  
Foun da t ion s ta rted t he  S upe rcomp ut i ng  I n i t iat ive  a n d put  very  lar ge  s up ercomp uter s  
into  un ivers i t ie s  a nd s tarte d a  pro gram of  educ at i ng  sc i ent i s ts  i n  u s i ng  su percomp ut ers  
in  aca demia .   So  i t  m ay  cha n ge,  but  cu rre nt ly  I  wou ld  see  i t  as  a  b ig  ba rr ie r .  
 COMMIS SIO NER CLEV ELAND:   Ok ay .   A nd,  Mr.  H ar der ,  th is  i s  pr obab ly  a  
rea l ly  s t up id  q uest io n so  b ear  w ith  me.  
 COMMIS SIO NER WE S S EL :   Yes ,  t hey  fee d t h e  hamste rs .  
 COMMIS SIO NER CLEV ELAND:   T hey  fee d t h e  hamste rs .  
 [ Lau g hter . ]  
 COMMIS SIO NER CLEV ELAND:   T ha nk  you .  
 COMMIS SIO NER WE S S EL :   You' re  wel come.  
 COMMIS SIO NE R CLEV ELAND:   W hen  Commiss ione r  Re ins ch aske d a bout  
what  t he  a d ded va lue  migh t  be  o f  mov in g  t o  Chi na ,  ca n you actu a l ly  have  co nf ide nce  i f  
I 'm  a  b us i ness  i n  t he  Uni te d State s ,  a n d I  g o  to  the  Ea r l  Jose ph c loud  comput in g  se rv i ce ,  
that  he  i sn ' t  su bcont ract i n g  to  a  Ch ines e  f ac i l i ty?   
 I  mean w hat  are  the  i nst i tut iona l  l im ita t io ns  or  t he  tec h nic a l  l i m itat ion s  or  
rest r ic t io ns  t hat  wo u ld  be  p lac ed o n my b us i ness  p ropr ieta ry  i nformat ion not  be in g  
moved beca use  he ' s  at  ca pac i ty  a nd the re fore  he 's  mov i ng  i t  to  a  d i f f e ren t  s he l f?  
 An d p lease  make  i t  s i mple  be ca use  I  won 't  get  i t  o the rwise .  
 MR.  H ARDER:   Yo u r a i se  a  very  good ques t i on.   In  fact ,  t here  are  
orga ni zat ions  to day  t hat  are  bu i l d i ng  b us i ness  mode ls  e nt i re ly  arou nd s imp ly  be in g  a  
broker - -  
 COMMIS SIO NER CLEV ELAN D:   R ig ht .  
 MR.  H ARDER:   - - betw een many  o f  the  c lo u d compu t i ng  serv ic es ,  an d in  t hat  
inst an ce ,  i t  woul d  be  adva nta geous  to  the  broker  to  f i n d  the  lo west  pr ice  a l te rn at iv e  in  
a  market  to  source  th e  dat a .   I t ' s  unc lea r  a s  o f  yet  i f  t hat  i s  go i ng  to  be  f rom t hese  
Chi nese  systems or  f r om other  market  pa rt ic i pa nts .  
 COMMIS SIO NER CLEV ELAND:   But  ther e  i s  no  reaso n i t  cou ld n ' t  be  f rom the  
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Chi nese  systems?  
 MR.  H ARDER:   T hat  i s  correct .  
 COMMIS SIO NER CLEV ELAND:   Ok ay .  
 DR.  JO SEP H:   I f  I  ca n  add  to  th at ,  t he  C hi n ese  are  act ive ly  p ur s u i ng  broke rs  
for  th at .   I n  ou r  l as t  v i s i t ,  they  act ua l ly  as ked u s  i f  we  were  i nt erested  i n  do in g  s uch  a  
th i ng  an d were  awa re  o f  o ther  compa nies  f or  that?     
 V ICE  CH AI RMAN  REI N SCH:   Wha t  d id  you s ay?  
 DR.  JO SEP H:   I t ' s  not  the  n atu re  o f  o ur  bu s ines s .   We 'r e  a  mar ke t  resea rch  
company .   B ut  we  do  connect  wit h i n  t he  s u percomp uter  rea lm vendor s  a nd b uyers  
f req ue nt ly ,  an d t hat ' s  the  reaso n th ey  ask ed the  q uest ion .  
 But  t he  w hole  i dea  o f  c lou ds ,  I  wou ld  l i ke  t o  c lar i fy ,  an d t hat  r i g ht  now in  
the  U .S . ,  t here 's  a  n u mber  o f  t hem.   T he  w ord "c lou d"  i s  be in g  used  i n  many  d i f fe re nt  
areas .   So  I  w ant  to  u se  ju st  wh at  we c a l l  p ub l ic  c lou ds ,  l i ke  Am azon ,  Mic rosoft  a nd  
what  you 're  re fe rr in g  to  in  Ch in a .  
 The  who le  conc ept  h ere  o f  a  c lou d mea ns  you don 't  k now  whe r e  your  data  
i s ,  you  don 't  k now w here  t he  proces s i ng - -  
 COMMIS SIO NER CLEV ELAND:   T hat 's  w hat  I  thou ght .   Ye s .  
 DR.  JO SEP H:   - -a nd t h e  so f tware  i s .   So  the  ent i re  model  i s  to  pe rha ps  have  
some stuf f  i n  E urope ,  some in  t he  U .S . ,  some in  Sout h Amer ica ,  an d so  C hi na  wo ul d  f i t  
in  jus t  as  we l l ,  as  wo ul d  R uss ia  or  In di a .   
 Now,  one  que st io n y ou aske d i s  wh at ' s  C h ina 's  cost  a dva nta ge?   Bu i l d i ng  a  
Pentago n - s i zed dat a  center ,  you have  to  h ave  chea p e lect r ic i ty ,  you have  to  have  fa i r ly  
chea p l an d,  an d ge ne ra l ly  ch e ap  coo l i ng ,  s ome way  o f  coo l in g  i t  so  coul d  be  ne xt  to  a  
r iver  or  somethi n g  l ik e  that .  
 But  you  ca n a lso  h ave  the  nat iona l  gover n ment  u nde rwr i te  some of  those  
costs .   So  i f  you have  the  pervas ive  c loud  model ,  a nd  le t  me fa st  forwa rd f ive  ye ars  
f rom now,  t hen  whoe ver  i s  w i l l i ng  to  se l l  t hose  cyc les  or  t he  s t orage  at  t he  lowest  c ost  
wi l l  have  an adva nt a ge  i n  g ene ra l .  
 Now,  the  other  i s sue  i s  pe r forma nce .   In  h i gh  per forman ce  comp ut i ng  o r  
tech nica l  comp ut i n g,  c lou ds  a re  not  ve ry  p opul ar  beca use  these  prob lems  need a  lo t  o f  
per fo rmance ,  a  lo t  o f  ba ndw idt h,  an d t hey  have  mas s ive  data .   So  you ca n ' t  move  your  
data  i n  b ig  ch unk s .  
 But  t he  i ss ue  o f  co nt ro l l in g  t hat ,  the  w hol e  concep t  o f  c lou ds  b as ic a l ly  i s  
you don 't  k now whe r e  i t ' s  r un ni n g,  a nd  i t  coul d  be  anyw here .  
 COMMIS SIO NER CLEV ELAND:   I  do n' t  fee l  q ui te  as  s t u pi d  as  I  t h ough t  
coming in .   I s  t here  a ny  rea son for  me to  b e l ieve  t hat  my  data  i s  in  some domest i c  s afe  
secure  c lo ud?   I  mea n the re 's  nothi n g  th a t  says  t hat  yo u ca n ' t  move  i t  someplace  e l se?  
 DR.  JO SEP H:   R i g ht .   So  le t  me use  a  cou pl e  o f  per sona l  one s .   S o  iTu nes  on  
Mac into sh,  down loa d in g  v i deos  i f  you 're us in g  a  T V s how p rogr a m,  or  sav i ng  your  
p ic t ure s  for  ba cku p.   You know t here 's  va r i ous  compa nie s  l ike  t hat .   Do  you re a l ly  ca re  
where  t hose  b ack up  f i les  are?   An d in  ma n y  cases ,  l i ke  your  p ic tures ,  t he  compa nie s  
that  gen era l ly  do  th a t  wi l l  h ave  f ive  d i f fe r ent  b ack up s  o f  every  p ic t ure  bec ause  they  
have  cre ate d a  way  i n  the  system w here  e veryone  tempor ar i ly  ho ld s  someth in g  so  t hey  
keep s t uf f  i n  m ot ion so  you have  fou r  out  o f  the  f ive  back up s  w hic h  don 't  cost  t he  
company  a nyt h i ng  be cause  they ' re  be i n g  t emporar i ly  he l d  i n  s t ag i n g  are as .  
 So  you re a l ly  don 't  c are  re a l ly  whe re  your  p ic t ure s  a re ,  w here  you're  
get t i ng  your  m us i c  f r om.  There 's  a  t reme n do us  amount  o f  d ata  that  has  a  zero  se cur i ty  
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req uireme nt .   A nd o u r  adv ice  to  everyo ne  i s ,  hey ,  t hat 's  gre at  s tuf f  for  t he  c lou d.   I f  
you have  a  sec ur i ty  i ssue  w ith  your  dat a ,  you bette r  t h i nk  very  caref u l ly  a nd  wr i te  
un iq ue  con trac ts .  
 An d compa nie s  l ike  Mic rosoft  an d Ama zo n wi l l  w r i te  spec i f i c  c ontract s .   We 
do  a  lo t  o f  work  wi th  o i l /ga s  i nd ust ry .   So  f or  Br i t i s h  Petro leum or ,  you k now,  a  She l l  
O i l ,  i f  they ' re  do i ng  e xplor atory  work  in  Sa ud i  A ra bia ,  Egy pt ,  th at  d ata  has  to  s tay  in  the  
count ry ,  a nd  i f  they  e v er  le t  t hat  dat a  go  out  o f  t he  co unt ry ,  t h ey  lose  the  r i g ht  to  e ven 
explore  for  o i l  t here .   So  you 're  t a lk in g  m ass ive  bu s i ness  rea sons .  
 So  the re  are  some c l oud prov i ders  th at  ar e  s tart in g  to  s ay  a l l  t he  d ata  w i l l  
s tay  i n  a  certa i n  cou n try  bec au se  the re 's  b us i ness  rea sons  for  i t .   So  we e xpect  f ive  
years  f rom now for  you to  have  a  who le  l i s t  o f  opt ions .   In  o t h er  words ,  i f  you say  I  
want  my  d ata  to  a lwa ys  s tay  in  t he  U . S . ,  y ou c l i ck  t hat  box - -a l l  ones  th at  cost  you 20  
perce nt  ext ra ,  b ut  l i t era l ly  you ' l l  h av e  tho se  types  o f  opt ions .  
 An d whe n you we re  ment ion in g  t he  so f tw are  so l ut ions  an d a l l  the  p ieces  
be i ng  p ut  i nto  p lace ,  we  th i nk  a l l  those  p ie ces  wi l l  be  i n  p la ce ,  a nd i t  w i l l  be  jus t  as  
easy  as  check i ng  a  bo x  to  gu ara ntee  i t .   B u t  every  box  you  che c k  wi l l  cost  ext ra .  
 HEAR IN G CO -C HA IR  G OODWIN:   T ha nk  you ,  Doctor .  
 COMMIS SIO NER CLEV ELAND:   Ok ay .  
 HEAR IN G CO -C HA IR  G OODWIN:   B i t  o f  a  co mpresse d t imeframe here ,  b ut  we  
have  sever a l  fo lks  w h o  want  to  a sk  a  secon d rou n d of  que st ion s  s tart in g  wi th  
Commiss ione r  Ba r tho lomew.  
 COMMIS SIO NER BART HOLOMEW:   T han ks  v ery  much .  
 Gosh,  t he  more  you  g uys  h ave  s poken,  the  more  concer ned I  get .   Mr .  
Har der ,  I  w ant  to  go  back  to  t h is  ques t ion  o f  sort  o f  c lou d a n d who contro ls  i t ,  but  one  
o f  the  t h i ng s  t hat  t he  Chi nese  gover nment  has  done  as  i t ' s  deve l oped in du str ies ,  i s  t h at  
i t  h as  sor t  o f  re q uire d tec hno lo gy  t r an sfer  or  use  o f  C hi nese  pr oduct s  or  someth in g  l ike  
that .  
 Can yo u env is io n t hat  Chi na  woul d  i ns i s t  t hat  U . S .  comp an ies  d o ing  
bus in ess  in  Ch in a  woul d  h ave  to  u se  the  C hi nes e  c lou d?  
 MR.  H ARDER:   No ,  I  d o  not .   W hat  I  see  today  i s  a n  i ntere st  a n d a  des i re  
f rom Ch in a  to  con str uct  t hese  c lou ds  an d un ders tan d t hat  some of  them a re  j ust  no w 
gett i ng  u nde rway .   T he  way  t hat  they ' re  d o ing  th at  i s  they ' re  s ourc i n g  commun ity  a nd 
open so urce d sof twar e  component s  a nd b u y in g  a  l i t t le  b i t  o f  so f tware  f rom U. S .  ba se d 
f i rms .  
 As  you hea rd in  the  t est imony  ea r l ier  to da y ,  the  jo in t  vent ure  l aws  on 
estab l i sh in g  a  bu s i ne ss  i n  C hi na  are  very  e xpl ic i t ,  a nd the  amou nt  o f  IP  th at  ge ts  
t ran sfer red  th rou gh t hem is  vo l umi nous .   I  don ' t  k now i f  they 'd  want  to  fu rthe r  p us h 
the  enve lope  an d pro bab ly  a  b i t  f ar  a f ie ld  for  me to  comment  on.  
 COMMIS SIO NER BART HOLOMEW:   Okay .   A nd D r .  Josep h,  you m ent io ned 
that  t he  C h inese  are  t ry in g  to  work  wit h  b rokers  a l re ad y .   Co ul d  b rokers  be  d i rected  
toward ce rta in  sector s  or  cert a i n  i n dus tr ie s  to  tar get  in  or der  t o  t ry  to  get  t ha t  d ata  on 
to  the  c loud s  con tro l led  by  t he  C hi nese?  
 DR.  JO SEP H:   The  most  succ ess f u l  ones  r i gh t  now are  very  ta rget ed to  a n  
in div i d ua l  in d ustry .   The  re ason for  t hat  w as  b rou ght  u p too :  th e  so f tware  i s sue  o n t h is .   
So  one  prob lem wit h  the  c loud  i s  the  r i ght  so f tware  i s  s i t t in g  o n the  c lo ud t hat  you 
need to  o pera te .   So ,  for  exam ple ,  the  o i l / gas  in d ustry  ha s  i t s  own se par ate  b rokera ge  
compan ies .   Th e  b io - l i fe  sc ie nces ,  ve ry  d i f f erent  so f twar e .  



136 
 

 

 An d th ere 's  a  n umber  o f  compa nies  t ry i ng  to  do  i t  for  d i f fere nt  
manu fact ur in g  se gments .   A nd  the  b ig gest  reason aro un d i t  i s  e ach o ne  o f  t hese  
segment s  nee d d i f fer ent  typ es  o f  so f tware  pack age s ,  a nd  the  c l oud t r ies  to  make  i t  
inv i s i b le  w hat  so f twa re  you' re  us i ng ,  b ut  a l so  the  c lou d need s  t o  be  s hape d an d 
marketed an d a dvert i sed i n  a  la n gu age  t ha t  peop le  u n derst an d.   So  to  a nswer  yo ur  
ques t ion ,  t hat 's  t he  a bso l ute  d i re ct io n th is  i s  mov in g.  
 COMMIS SIO NER BART HOLO MEW:   Yea h .   I  gues s  wh at  I 'm  t h i nk i ng  abo ut  i s  
i f  t he  C hi nese  have  n ot  been ab le  to  get  a ccess  to  ce rta in  k in ds  o f  IP  i n  t h is  cou ntry  
throu g h ac qu is i t io n,  pu rch ase ,  JV ,  re gu la r  theft ,  ge t t i ng  th roug h p asswor ds ,  sho ul d  we 
be  conce rne d t hat  th ey  might  be  t a r get i n g  certa in  sectors  to  ge t  the  dat a  u p i n  t he  
c lou d a nd t he n acc es s in g  t hat  dat a  i n  t he  c lou d?   I t  cou ld  be  a nother  way  t hat  t hey  
coul d  get  acce ss  to  p ropr ietary  i nformat ion they  mig ht  not  oth erwise  be  a ble  to  get .  
 DR.  JO SEP H:   R i g ht .   I  th i nk  i t ' s  a  potent ia l  prob lem,  but  I  wou ld  gue ss  t hat  
the  C hi nese ,  at  least  the  fo l ks  t hat  we 've  been t a lk in g  to ,  w i l l  f i r s t  t ar get  i t  whe re  t hey  
see  the  b i g gest  eco n omic  va lue .   So  they ' re  go i ng  to  t ry  to  se l l  i t  as  a  se rv ice ,  a nd i t  w i l l  
be  i nd ust r ies  they ' re  inte re ste d i n .  
 So ,  for  e xamp le ,  t h is  mornin g,  the re  was  d iscu ss io n t hat  t he  C hi nese  a re  
very  inte reste d i n  ge t t in g  i nto  t he  ae rosp ace ,  t he  commerc ia l  aero  p rogr ams.   So  w e 
coul d  see  t hem ta rge t in g  t hat  se ctor  to  be gi n  wit h .  
 COMMIS SIO NER BART HOLOMEW:   Okay .   
 D R.  JO SEP H:   So ,  ye s ,  i t ' s  a  potent ia l .  
 COMMIS SIO NER BART HOLOMEW:   T han k  you.  
 HEAR IN G CO -C HA IR  G OODWIN:   Commiss io ner  Re in sch .  
 V ICE  CH AI RMAN  REI N SCH:   One  o f  th e  i s su es  mak i ng  i t s  w ay  th r ough  the  
t rade  po l icy  commun i ty  r i ght  now t hat  we  keep r un ni n g  i nto  i n  t rade  ne got ia t ion s  i s  
forced loca l i zat ion,  p art ic u lar ly  o f  t hese  k i nds  o f  se rv ices .  
 Th is  i s  a  p art ic u la r ly  b i g  p rob lem for  t he  f i nan c ia l  se rv ice s  sect or  for  
obv ious  reaso ns ,  nam ely ,  economie s  o f  sc a le .   So  fa r  t he  U ni te d  State s  gover nment  h as  
taken t h e  pos i t ion  t h at  force d loca l i z at io n  i s  a  t ra de  bar r ie r .  
 I t ' s  b as i ca l ly  a  per for mance  re qu ireme nt  i n  a  21st  cent ury  cont ext ,  a nd i t ' s  
somethin g  t hat  the  a dmin is t r at io n,  both  o f  the  las t  two,  have  o ppose d,  as  has  t he  
Amer ica n bu s i ness  community  ur ged them t o  oppose  i t .   I  c an ' t  he l p  b ut  t h i nk ,  tho ug h,  
that  i f  co un tr ie s  wer e  to  do  th at ,  i t  mi ght  ad dres s  some of  t he  secur i ty  prob lems t h at  
you've  s ug geste d.  
 How do  you guy s  fee l  abou t  force d loca l i z at ion req ui rements?  
 DR.  JO SEP H:   Wel l ,  I ' l l  s ta r t .   I  be l ieve  f ree  t ra de  i s  the  best  wa y  beca use  
my  concern  woul d  be  i f  we  t ry  to  make  e nf orcements ,  Ch in a  wi l l  nat ura l ly  use  tha t  to  
the i r  a dvant age  to  do  the  s ame th in g  a ga in st  our  compan ies .   C h ina  i s  deve lo pi ng  
back up p lan s  i n  c ase  the  U .S .  o r  E uro pe  do es  take  t hose  ty pes  o f  prote ct io nism a ct io ns  
aga in st  t hem.  
 An d,  fo r  examp le ,  t h at 's  why  t hey  h ave  t h e i r  own proce ssor  de ve lopment  
th i ng s .   They ' re  co nc erne d th at  a t  some p o int  in  t ime the  U. S .  w i l l  say  t hey  ca n ' t  ha ve  
the  le ad in g -e d ge  p rocessors .   B ut  in  a l l  d i f fere nt  a spec ts ,  my  b ig gest  co ncer n i s  C hi na  
would  ap ply  those  ba ck  to  us  as  fast  as  co ul d  be .  
 V ICE  CH AI RMAN  REI N SCH:   A nybody  e lse  w ant  to  comment?   Yo u do n't  have  
to .  
 MR.  H ARDER:   I  be l i e ve  in  f ree  a n d u ne nc umbere d t r ade ,  a nd p utt i ng  more  
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bar r ie rs  i n  p la ce  i n  o rder  to  ac hieve  t hat  i s  somethi ng  th at  I  woul dn ' t  s u pport .  
 COMMIS SIO NER WE S S EL :   Are  yo u ask i ng  u s ,  too?  
 V ICE  CH AI RMAN  REI N SCH:   No ,  I  wa s  not  a sk in g .   S pec i f i ca l ly ,  I  wasn ' t  
ask i ng  yo u.  
 Dr .  S imon,  le t  me go  back  to  somethi ng  you sa id  ear ly  on in  yo u r  test imony,  
whic h  was  th at - - I  t h i nk  i t  overs imp l i f ie s - - that  t he  so f tware  i s  more  importa nt  t ha n the  
har dwa re  i n  many  res pects .   
 When I  wa s  i n  t he  go vernment ,  we  came t o  that  co nc l us ion .   O ne  o f  t he  l ast  
th i ng s  th at  Pres i dent  C l i nton  d id  w hen  he  subm it ted  h is  H i gh  P er forma nce  Comp ut i n g  
report  in  J an uary  o f  ' 01  was  to  recommen d de -cont ro l  o f  the  h ardw are  a n d s t r ic te r  
contro l s  on ce rta in  s o f tware ,  a  recommen dat io n t he  ne xt  a dmi nis t rat ion ig nore d 
complete ly .  
 But  you  a l so  po i nte d out  th at  we 're  lag g i n g  i n  t he  deve lopment  o f  so f twa re  
for  h ig h  per fo rmance  comput i n g,  I  th in k  t hat 's  w hat  you  sa id .   Can yo u e l abor ate  on  
that?   W hat 's  go i ng  o n on t he  so f tware  s i d e  in  HPCs?  
 DR.  H .  S IMO N:   So  le t  me f i r s t  corre ct .   I  t h i nk  t hat  deve lop in g  so f tware  for  
h i gh  per forman ce  co mput i n g  p lat forms  a n d s upe rcompute rs  i s  a  very  b ig  ch a l len ge ,  and  
I  th ink  we s t i l l  h aven 't  even ,  wi t h  a  lo t  o f  resear ch in  the  las t  1 5  years  in  t he  U .S . ,  
so lved a l l  the  pro ble ms.  
 But  I  th i nk ,  j ust  to  make  th is  c lea r ,  t hat  t he  U .S .  so f tw are  dev e lopments ,  
part ic u la r  i n  a p pl icat ion so f tw are  bu t  a l so  in  systems sof tware  and  too ls ,  are  by  f ar  
ahea d o f  t he  rest  o f  t he  wor l d ,  an d so  we have  a  u ni que  cap ab i l i ty  t hat  i s  not  p rese nt  
anywhe re  e l se .  
 Our  E uro pea n co l lea g ues  a n d our  J apa nese  co l lea g ues  i n  ma ny  c ases  t ake  
too ls  an d so f tware  th at  i s  ava i la b le  to  the m for  at  least  sc ie nt i f i c  ap pl icat ion pu rpo ses .  
 V ICE  CH AI RMAN  REI N SCH:   Bu t  I  thou g ht  y ou sa id  e ar l ier - - t hat ' s  sort  o f  
say i ng  eve ryth in g  i s  f ine ,  b ut  I  i n fer red  f ro m your  ear l ie r  rema r ks  th at  everyt h i ng  i s  not  
f ine .  
 DR.  H .  S IMO N:   Wel l ,  the  p rob lem tha t  we  have ,  an d l ike  t he  re s t  o f  the  
wor ld  has ,  i s  th at  tec hno lo gy  i s  ra p i d ly  ch ang i ng,  an d to  int rod uce  yet  a not her  te rm we 
haven 't  t a lke d a bout  yet ,  the  next  leve l  o f  h i gh  per forma nce  co mput i n g  i s  exasc a le .   As  
we  move  to  exasca le ,  an d th is  i s  a  leve l  o f  per fo rmance  tha t  ma y  come by  abo ut  202 0  or  
so ,  fu n dament a l ly ,  t h e  tech no log ies  in  h i g h  pe r forma nce  comp ut i ng  w i l l  c ha nge .  
 The  b ig  ch a l len ge  i s  t hat  as  we  bu i l d  t hese  lar ger  an d lar ger  sys tems - -one  
o f  the  b i g  c ha l le nges - - i s  t hat  t he  power  c onsump t ion goes  up ,  and  b ui ld in g  sy stems that  
are  muc h more  e ner g y  e f f i c ie nt  i s  a  b i g  c h a l le nge .   In  orde r  to  get  muc h more  e ner g y  
e f f i c ie nt  systems ,  the  fu nd amenta l  sys tem arch i tect ure  ha s  to  c han ge,  an d co nse que nt ly  
the  so f tw are  an d t he  way  these  systems w i l l  be  u sed ha s  to  c ha nge .   
 So  th is  i s  a  ve ry  b ig  s h i f t ,  a nd  th is  i s  a  b ig  cha l le nge  over  the  ne xt  fou r  or  
f ive  year s .   The re  a re  resea rch pro grams  i n  p lace  to  ad dre ss  t h ose  cha nge s  t hat  w i l l  
hap pe n,  but  the se  c h ang es  cr ea te  a n  o ppo rtu ni ty  for  o the r  p lay ers ,  l i ke  Ch in a ,  a nd  t he  
cha nge  ve ry  s im ply  i s  th i s  i s  the  o ld  e xamp le  o f  cou nt r ies  tha t  d id n' t  have  a  l an dl ine  
pho ne  i nf r ast ruct ure  went  r ig ht  aw ay  to  c e l l  pho nes .  
 We have  t he  s ame s i t uat io n i n  h i gh  per for mance  comp ut i ng .   A s  we  move  
into  t h i s  new e ra  o f  h ig h  pe r forma nce  com put in g  t hat  invo lve s  t echno log ie s  s uch  as  
mult i -core ,  many - cor e  p l at forms,  somebo dy  who has  not  deve l oped fo r  th ese  
tech no log ies  ca n jus t - -who  ha s  not  deve lo ped su percomp ut in g  so f tware  in  the  pa st  can 
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jump r i ght  to  the  nex t  gene rat ion an d b u i l d  so f tw are  for  th e  ne xt  ge nerat ion .   
 An d I  th ink  th is  i s  t he  b i g  op port un i ty  t hat  a  cou ntry  l ike  Ch in a  with  gre at  
determi nat ion co ul d  capt ure .   I 'm  j ust  say in g  i t ' s  hypot het ica l .  I  do n' t  know i f  i t ' s  
actu a l ly  ha p pen in g,  b ut  i t  i s ,  i n  a  sen se ,  a  concer n,  a n d I 'm g la d  you gave  me t he  
opport un i ty  to  e labo rate  on th is  co ncer n.   That 's  t he  co ncer n t hat  I  was  ha rke ni ng  b ack  
to  the  HP CC le g i s l at i on i n  the  1990s .   T h i s  i s  t he  mis s i ng  p ie ce .   We ju st  do n' t  h ave  at  
th is  po i nt  a  forw ard - l ook ing  pro gram t hat  add resse s  t he  pote nt ia l  ga p i n  ex asca le  
comput i ng .  
 V ICE  CH AI RMAN  REI N SCH:   Th ank  yo u.  
 DR.  JO SEP H:   Cou ld  I  add  j ust  one  po i nt  to  that ,  too?   So  on the  h i ghe r  en d 
o f  so f twa re ,  we  have  qu i te  a  b i t  o f  le ade rs hi p ,  but  i f  yo u lo ok  a t  a l l  the  tech ni ca l  
so f tware  pro grams th at  are  be in g  r un  toda y ,  25  perce nt  o nly  ru n on o ne  or  two  core s ,  
and  i f  you go  u p to  e i ght  cores ,  w hi ch  i s  o ne  l i t t le  nod e,  t hat 's  a lmost  50  pe rcen t  o f  a l l  
so f tware  be i n g  r un o n tec hn ica l  comp uter s .    
 So  whe n I  me nt io ned there 's  a  very  l ar ge  g ap t here  an d a n op po rtu ni ty  to  
move  that  to  more  sc a le ,  t hat 's  k i nd o f  wh ere  a  lo t  o f  code s  a re  s tuck  r i g ht  now .  
 HEAR IN G CO -C HA IR  G OODWIN:   Ch a i rma n Shea .  
 COMMIS SIO NER CLEV ELAND:   W hat  does  t hat  mea n?  
 COMMIS SIO NER BART HOL OMEW:   You lost  us  on th at  one .  
 CHA IRMA N SHE A:   Jus t  a  q ui ck  q uest ion for  Mr.  Har der .   In  t he  F ive  Year  
P lan,  the  12t h  F ive  Y ear  P la n  s pec i f i ca l ly  ment ions  the  nee d to  deve lop  c lo ud comp ut i ng  
capa bi l i t ies  as  a  su b - in dus try  o f  next  ge ne rat io n IT .   W ho are  t he  major  p l ayers  i n  C hi na  
that  are  impleme nt i n g  th at  po l icy?  
 MR.  H ARDER:   From a  commerc ia l  per spec t ive?  
 CHA IRMA N SHE A:   Co mmerc ia l  per spect ive .  
 MR.  H ARDER:   Ch in a  Unicom,  Hu awei  an d ZTE .  
 CHA IRMA N SHE A:   T h ose  are  t he  t hree .   B a id u?  
 MR.  H ARDER:   Ba i d u i s  a  be ne f i t .   B a i du e n joys  the  be nef i t  o f  c l oud 
comput i ng .   I  wou ld n ' t  i de nt i fy  them a s  a n  in novator  or  as  a  lea der  in  t he  te ch no logy .  
 CHA IRMA N SHE A:   Ok ay .   T ha nk  you .  
 Su percomp ut i n g.   Th i s  i s  su percomp ut i n g  101  here .   Wh at  a re  t he  mai n  
app l i cat i o ns  t hat  the  Uni te d State s  u ses  i t s  su percomp ute rs  for ?   What  are  t he  ma in  
app l i cat io ns  t hat  the  Chi nese  use  the i r  s u p ercompute rs  for?   A n d how do  we i n  t he  
Uni te d State s  f ig ure  out  who  gets  to  use  t he  s upe rcomput er  a n d how in  Ch in a  do  t h ey  
f ig ure  out  w ho  get s  t o  use  t he  s upe rcomp uter?  
 DR.  JO SEP H:   Wa nt  m e to  s tart?   So  some of  the  ma in  ap pl icat i ons  are  the  
same.   So  le t  me s tar t  wi th  the  o nes  for  h uman ity ,  a n d th at  i s  weather  forec ast i n g  t o  
avo id  s to rms,  ea rth q uakes  an d nat ura l  d is asters ,  a nd most  nat i ons  u se  s upe rcompu t ers  
for  th at  fo r  obv io us  r easons .   Pa rt  o f  t he  o bv ious  rea son,  thou g h,  i s  for  he lp in g  you 
grow be tter  c rops ,  so  for  fore cast in g  weat her ,  ra in  pat t ern s  a n d everyt h i ng  e lse .    
 The  ne xt  o the r  major  area  i s  for  n at io na l  defe nse .   Now mak in g  co de s  a nd 
break in g  co des  a re  o ne  are a ,  bu t  i f  you look  at  a ny  de fense  i te m,  whethe r  i t ' s  today  a  
r i f le ,  a  ta nk ,  an  a i r cr af t  or  a  miss i le ,  a nyt h i ng,  su per compute rs  are  used  for  des ig n i ng,  
test i ng ,  a nd mak in g  t hose  be tter .  
 But  t hey ' re  not  j ust  u sed to  make  t h e  dev i ce  bette r .   They ' re  m ak in g  t hem 
to  use  better  i n  the  b at t le f ie l d  so  a  s imul a t ion w here  you 're  act ua l ly  f ig ht i n g  somebo dy  
e lse  i n  a  rea l  ty pe  o f  env i ro nment  w ith  rea l  eq ui pment  or  eq ui p ment  th at ' s  neve r  be en 
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made be fore .  
 Anot her  a rea  i s  in  t h e  f i na nc ia l  commun it y ,  an d t hat  i s  to  f i gu r e  out  how to  
make  more  money ,  s o  rea l - t ime t r ad in g,  u nde rsta nd i ng  w hat 's  go in g  on  i n  the  s tock  
markets  i s  very  com mon.  
 The  othe r  one  i s  ma n ufac tu r i ng  so  des ig n i ng  eve ryth in g  f rom your  iPa d,  
your  ce l l  pho ne,  c ar ,  motorcyc le ,  b le nde rs ,  was hi ng  mac h ines ,  you know,  jus t  a l l  a cr oss  
a l l  ma n ufac tu red pro jects .   Th e  U. S .  Cou n c i l  o n  Compet i t ive nes s  ha s  a  gre at  q uote ,  and  
that  i s  " to  o utcompet e  i s  to  ou tcompute ."   I  mean  " to  outcomp ute  i s  re qu ire d to  
outcompete . "  
 An d wh at  t hey  wer e  s ay in g  a bout  th at  i s  g o ing  forwa rd the  com pan ies  tha t  
use  t he  most  HPC  wi l l  h ave  the  bette r  p ro duct s  a nd  wi l l  be  most  succ ess f u l ,  a nd  we' re  
see in g  t hat  acros s  th e  boar d.  
 Anot her  se ctor  i s  o i l  and  g as .   Th at ' s  to  f i nd  w here  o i l  i s  a n d f i gu re  out  
bet ter  w ays  to  get  i t  out  o f  a  reservo i r .   S o  there  are  two  pr im ary  a pp l ic at io ns  t her e .  
 In  t he  b io - l i fe  sc ien c es ,  i t ' s  eve ryth in g  f ro m des i gn in g  new d ru gs ,  t ry i ng  to  
test  them in  adva nce ,  the  w hole  genomic  th i ng s ,  c ustomi ze  d ru gs  fo r  peo ple .   
Unde rst an di ng  how t h e  bo dy  rea l ly  wo rks  i s  a  ma jor  med ica l  ar ea .   So  th at ' s  a  ha nd f ul .  
 CHA IRMA N SHE A:   Do  the  C hi nese  use  the i r  su per compute rs  fo r  ap pl icat ions  
that  we  don 't  use  or  v ice  versa?  
 DR.  JO SEP H:   Okay .   S o  Chi na  i s  a lmost  t he  same as  U. S .  in  most  o f  those  
areas ,  w he reas ,  C hi n a  ha s  a  co up le  o f  o t h er  th in gs  t hat  they  d o  that  we  f ra nk ly  do n 't  
do .   B eca use  t he  way  the  money  work s  i n  Chi na ,  the  na t ion a l  g overnment  g ives  some 
money ,  b ut  t he  c i t ies  prov i de  a  lo t  o f  t he  money .   They  do  a  lo t  o f  loca l i zed forec ast in g.  
 For  exam ple ,  in  Be i j i ng ,  the  we ath er  c an be  very  smog gy  a nd  d ang erou s .   So  
to  have  you r  h ig h  sc h oo l  soccer  game Th ur sday  n i gh t  vers us  Fr i day  n i ght ,  they  wi l l  d o  a  
weather  forec ast  to  d etermine  w hi ch  i s  t h e  safe r  n ig ht  to  have  the  h ig h  s choo l  socce r  
game.  
 I t ' s  someth in g  t hat  a l l  the  c i ty  p l an ner s  u n derst an d a n d everyo ne  e l se  
does .   They  a lso  use  i t  for  exte ns ive  t ra f f i c ,  rea l t ime t raf f i c  mon itor i ng  an d t raf f i c  
contro l  o f  s top l i gh ts  and  so  on an d ro ut i n g  o f  am bu la nce  se rv i ces .   So  th ey  use  i t  m uch 
more  on a  c i ty  loca l i z ed b as i s  t han  we do  i n  th at  re ga rd .  
 The  othe r  a rea  t hat  we  see  i n  C hi na  i s  we  re fer  to  Ch in a  a s  the  most  
prac t ic a l  user s  o f  tec hn ica l  compu t i ng ,  a n d i n  t hat  s ense ,  t hey  buy  ex act ly  the  ma ch ine  
they  nee d for  t hat  pu rpose ,  an d w hethe r  i t ' s  in  t he  fa ctory  or  w herever ,  i t ' s  t hat  
inc rementa l  i n novat i on,  a nd they  do  muc h  better  at  us i n g  i t  for  inc rementa l  in novat i on.  
 DR.  H .  S IMO N:   So  ma ybe  I  can  an swer  t he  second  pa rt  o f  the  qu est ion 
beca use  I  do n' t  h ave  anyt h i ng  to  ad d to  w hat  E ar l  sa id .  
 The  seco nd p a rt  o f  t h e  que st io n was  w ho  g ets  acce ss  to  s upe rco mputer s  
and  how is  t h is  cont r o l led?   So  i n  t he  U .S . ,  you ca n very  s imp ly  say  i f  th e  systems ar e  
be i ng  acq ui red  by ,  o f  course ,  a  pr ivate  co mpany ,  the n most ly  j ust  t he  re sear che rs  a nd 
user s  i n  t he  compa ny  wi l l  use  th at  i n  ae ro space  or  i n  o i l  o r  gas .  
 We have  t he  Nat io na l  Sc ie nce  Fou nd at io n sup port in g  s upe rcompute rs ,  la rge  
and  mid -r an ge  s upe rc omputers ,  ac ross  d i f f erent  c amp uses .   La r ge  compu ters  are  
access ib le  to  t he  who le  aca demic  communi ty  in  t he  U . S .   Th is  i s  a  pro gram t hat  ha s  
been go i ng  o n for  ma ny ,  many  years ,  a nd  as  I  po i nte d out  prev i ous ly ,  i t ' s  very  impor tant  
for  b ui ld in g  huma n c api t a l  in  su per compu t in g.  
 The  Dep artment  o f  E ner gy ,  Dep artmen t  o f  Defense  are  t he  ot h er  b ig  use rs  
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and  cons umers  o f  s u percomp u ter s .   T hey  buy  t he  sy stems for  u se  in  the  Na t ion a l  L a bs  
for  the i r  mi ss io n s pe c i f i c  a pp l ic at io ns .   I n  DOE,  for  e xamp le ,  w e  use  o ur  s u percomp uter  
in  Be rke ley  for  a  la rg e  num ber  o f  e ner gy  a pp l ic at io ns .   
 Our  co l lea g ues  i n  t he  NS A,  t h i s  i s  for  nu c le ar  wea pons  model i n g .   T hose  
systems are  i f  they  ar e  on c l ass i f i ed  pro je c ts ,  o f  co urse ,  res t r i c t ed to  u sers  w ho  h ave  
access ,  b ut  we  a lso  h ave  severa l  o f  t he  DO E mach ines  out  in  t he  open,  espe c ia l ly  the  
systems at  Ar gon ne,  Oak  R i dg e  a nd in  Ber ke ley ,  t hat  c an be  sh ared  w it h  the  n at ion a l  
user  community  w her e  access  i s  g ive n fo r  cha l le ng in g  sc ien t i f i c  pro jec ts  on the  ba s is  o f  
wr i t i n g  a  good propo sa l .  
 CHA IRMA N SHE A:   T h ank  you .  
 HEAR IN G CO -C HA IR  G OODWIN:   We 're  a l re ady  a bout  f ive  mi n ut es  over ,  b ut  
I  know Commis s ione r  Wess e l  w as  i n dic at i n g  one  que st io n,  a n d i f  we  ca n do  i t  qu ick ly .   
Okay .  
 COMMIS SIO NER WE S S EL :   I  on ly  h ave  a n ho ur  o f  q uest io ns ,  b ut  t hat 's  okay .  
 HEAR IN G CO -C HA IR  G OODWIN:   A  12 - pa rt  ques t ion .  
 COMMIS SIO NER WE S S EL :   Twelve - pa rt  q ues t ion,  w hi ch  I ' l l  get  t h roug h i n  
f ive  mi nute s ,  but  i t  may  take  you a n hou r  to  answe r .   Act ua l ly  part  o f  t h is  i s  i f  t he  
witnes ses  wou ld  be  wi l l in g  to  a nswe r  so me quest ions  on t he  record late r  on in  wr i t in g  
beca use  I  t h i nk  a  lo t  o f  us  have  que st io ns  we 'd  l ike  to  ask?  
 I  h ave  two re l at i ve ly  qu ick  que st ion s .   Fo l l owing  u p on Commiss ioner  
Bart ho lomew's  q uest i on abo ut  t he  pote nt i a l  for  c lo ud comp ut in g  to  be  use d fo r  re as ons  
that  we  may  not  nece ssar i ly  ap prec iate .  Le t ' s  t ake  F ace book,  a n d wh i le  I  un ders tan d the  
prox imi ty  to  your  s to rage ,  the  sp eed at  w hic h  i t ' s  acce ssed  i s  i mportan t ,  e t  ce tera ,  i f  
Face book  were  to  move  a l l  o f  the i r  c lou d c omput i ng ,  a l l  o f  the i r  s tora ge ,  e t  cetera ,  t o  
Chi na ,  a nd yo u were  to  coup le  th at  wi th  t he  a bi l i ty  to  c rack  everyone ' s  code  w ho i s  
us i ng  Fa cebook,  900  mi l l io n,  pro bab ly  ta k e  a  cou ple  o f  seco nds ,  they 'd  have  acces s  and  
they  pote nt i a l ly  cou l d ,  beca use  you  have  very  few p ipe s  t hat  a re  comin g out  o f  t he  
c lou d compu t i ng,  you  coul d  re st r i c t  ac cess  to  dat a .  
 The  C hi nese  co ul d  c h oose  to  do  th at  s houl d  they  wan t  to .   I 'm  n ot  say i ng  
they  wi l l ,  b ut  t he  s to rage  an d t he  con tro l  o f  both  the  in format i on an d t he  comp ut i n g  
coup led w ith  the  ab i l i ty  to  acce ss  t hat  dat a  does  prov i de  a  pot ent  too l  t hat  coul d  b e  
used  to  rest r ic t  acce s s ,  to  s top  cert a i n  t r a nsmis s ion s  f rom go in g  forw ard ,  so  t he  
Jasmi ne  Sp r i ng ,  a  nu mber  o f  o t her  t h i ng s ,  that  m ig ht  have  go n e  to  f r u i t ion.   I s  th at  
correct?  
 MR.  H ARDER:   I  t h i nk  you h i g hl i g hted  a  nu mber  o f  tec h no log ies  that  wo ul d  
req uire  orch estr at io n  in  or der  to  ac hieve  t hat .  
 COMMIS SIO NER WE S S EL :   Un der s tan d .  
 MR.  H ARDER:   T he  ba ndw idt h  at  the  car r ie r  leve l ,  the  s tora ge  a t  the  
s torage  leve l ,  a nd th e  compute  resou rces ,  but  you' re  cor rect  in  your  a ssum pt io n,  t h at  i f  
those  p ieces  were  or chest rate d,  t hat  acce ss  to  the  conte nt  co u ld  be  re st r ic ted .  
 COMMIS SIO N ER WE S S EL :   Okay .   Th ank  yo u .  
 Secon d o f  a l l ,  a nd to  go  f rom Commiss ione r  Re i nsc h ' s  q uest ion i n  a  
d i f fere nt  way - - an d I  un ders tan d t he  s t ron g s up port  for  f ree  t r a de  on t he  pa ne l - -we now 
have  l abe l i ng .   Yo u k now,  you p ick  u p a  pr oduct  t ha t  says  "Mad e in  Ch in a ."   Do  you have  
any  prob lem hav in g  a  la be l  t hat  says  "Stor ed i n  C hi na"?  
 COMMIS SIO NER BART HOLOMEW:   Wh at  wo ul d  you put  i t  o n?  
 COMMIS SIO NER WE S S EL :   I 'd  pu t  i t  o n  may be  on t he  co ntra ct  yo u s i g n  so  
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that  a  con sumer  ha s  a  r i gh t  to  know w her e  the i r  d ata  i s  be i ng  s tored shou l d  they  
choose  to  s tore ,  you know,  t hat  t hey  h ave  a  conce rn abo ut ,  t he y  can do  i t  e l sew here .  
 MR.  H ARDER:   T hat 's  an  inte rest in g  q uest i on an d one  th at  I ' d  l i ke  to  
caref u l ly  con s i der  for  the  pa ne l .  
 COMMIS SIO NER WE S S EL :   Okay .   I ' l l  do  t he  re st  i n  wr i t i n g  l ater  o n.   Tha nk  
you.  
 HEAR IN G CO -C HA IR  G OODWIN:   Gent lemen ,  tha nk  yo u very  muc h.   I ' ve  bee n 
s i t t i n g  he re  for  the  p ast  f ive  min utes  t ry i n g  to  come u p wit h  a  very  wit ty  way  to  
incor pora te  "a nothe r  br ick  i n  t he  wa l l " - -  
 [ Lau g hter . ]  
 HEAR IN G CO -C HA IR  G OODWIN:   - - into  o ur  c los i ng ,  b ut  I  won 't  d o  that .    
 Tha nk  you aga in .   We 're  go i ng  to  t ake  a  te n min ute  bre ak .  
 [Wher eu pon,  a  s hort  recess  w as  ta ken . ]  
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PANEL IV:  DEFENSE SE CTOR INNOVATION  
 
 CHA IRMA N SHE A:   I f  we  coul d  be gi n  t he  la st  pa ne l  now,  ap prec i ate  
everyone  s i t t i ng  dow n.  
 Our  f i na l  pa ne l  today  wi l l  exami ne  i n novat ion i n  C hi na 's  defe ns e  sector .   
Dr .  T homas  Mah nke n,  our  f i r s t  p ane l i s t ,  i s  a  pro fessor  at  t he  U . S .  Nava l  Wa r  Co l lege  and  
a  v i s i t i ng  scho lar  at  t he  Sc hoo l  o f  A dvance d I nter nat ion a l  Stu di es  at  t he  John s  Ho pk i ns  
Unive rs i ty .   A  former  Deputy  Ass is ta nt  Sec retary  o f  Defen se ,  Dr .  Mah nke n h as  a lso  
pu bl i s hed w ide ly  on t echno logy ,  s t rat egy  a nd w ar .  
 Our  s econ d p ane l i s t ,  Ms.  Kat h lee n Wa ls h,  i s  A ssoc i ate  Profe sso r  o f  N at io na l  
Secu r i ty  Af fa i rs ,  a l so  at  the  U. S .  Nav a l  Wa r  Co l le ge .   S he  h as  res earc hed an d le d  seve ra l  
recent  pro jects  o n C h ina 's  S&T a ct iv i t ies  a nd i s  a  member  o f  se vera l  As i a  a nd Ch in a -
re late d profes s io na l  orga ni zat ions .  
 We welcome you bot h he re .   P ro fesso r  Wa lsh ,  you have  tes t i f ie d  be fore  so  
you know t he  d r i l l - - s even min utes ,  p lease .   B ut  we ' l l  be g i n  wi t h  Dr .  Mah nke n.  
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 STATEMENT  OF DR.  THOMAS MAHNKEN  
PROFESSOR OF  ST RATEG Y,  U.S .  NAVAL WAR CO LLEGE  

 
 

DR.  MA HNKE N:   T ha n k  you very  muc h,  M r.  Cha i rma n,  for  g iv i ng  me the  
opport un i ty  to  a p pea r  be fore  you to day .    
 You have  my w r i t te n test imony  so  w hat  I 'd  rea l ly  l i ke  to  do  i n  t he  t ime t hat  
I  h ave  for  spoke n re marks  i s  j ust  to  h i gh l ig ht  a  coup le  o f  k ey  p o ints .  
 The  top ic  o f  Ch ine se  mi l i ta ry  i n novat ion  i s  a  very  im porta nt  on e,  bot h  j ust  
in  asses s i ng  Ch in a ' s  mi l i ta ry  ca pa bi l i t ies ,  but  a l so  I  t h i nk  i n  he l p i ng  t he  U ni ted Stat e s  
and  othe rs  g ua rd  ag a inst  su rp r is e .   M i l i tar y  in novat io n h as  h is t or ica l ly  been a  so urc e  o f  
adva nta ge  on t he  bat t le f ie l d  a nd a lso  s t ra teg ic  su rp r ise ,  a nd  th e  cases  are  ma ny  
throu g hout  h is tory .  
 I t ' s  impo rta nt  for  us  to  un ders tan d t he  s c ope  an d pace  o f  C hi n ese  mi l i tary  
moderni za t ion .   We want  to  avo id  t he  da nge r  o f  overest imat i n g  the  exten t  o f  C hi ne se  
mi l i ta ry  moder ni zat io n,  o f  c red i t in g  C hi na  with  c ap ab i l i t ie s  th at  i t  doe sn ' t  possess ,  b ut  
at  the  same t ime,  we  don 't  wa nt  to  un der est imate  C hi nese  mi l i tary  moder ni zat ion f or  to  
do  so  woul d  op en t he  Uni ted State s  a nd ot her  reg iona l  acto rs  u p to  s ur p r i se .  
 Th is  i s  o bv iou s ly  a  to pic  o f  cons id era ble  r ecent  importa nce ,  a n d cert a i n ly  
s tatement s  f rom U .S .  lea ders  pa st  a nd pre sent  wou ld  seem to  i nd icate  tha t ,  you kno w,  
we have  gene ra l ly  u n derest imate d the  sco pe  a nd pac e  o f  C hi ne se  mi l i tary  
moderni za t ion .  
 That  hav i n g  bee n s a i d ,  i n novat ion - defe ns e  in novat io n i s  a  d ive rse  
phe nomenon .   I  th ink  when we  use  the  wo rd " in novat io n,"  we  u se  i t  a s  a  term th at  
covers ,  o f te n covers ,  very ,  very  d i f fere nt  t h i ngs .  
 So  what  I 've  t r ied  to  do  i n  my  pre pa red s t atement  i s  g ive  you s ome ways  to  
th i nk  a bout  i nnovat ions ,  an d t h is  work  d ra ws  very  he av i ly  o n w ork  tha t  I 've  do ne  wi th  
Kate  a nd w ith  Pete  S ut tmeier  an d w ith  ot hers ,  la rge ly  part  o f  UC - San  D iego 's  M ine r va  
Researc h In st i t ute  gr ant  o n de fen se  sc ien ce  an d tec hno logy  in  Chi na .  
 When we ta lk  abo ut  i nnovat ion,  we  ca n be  ta lk in g  a bout  anyt h i ng  f rom 
bas ic  im itat ion o f  we apon s  a nd systems t h at  other  mi l i tar ies  ha ve ,  to  the  deve lopme nt  
o f  gen u ine ly  nove l  ca pab i l i t ie s .   We ca n b e  ta lk in g  a bout  the  d eve lopment  o f  new 
har dwa re ,  but  a l so  th e  deve lopme nt  o f  ne w proces ses  a n d org a ni zat ions ,  a nd we can  be  
ta lk i n g  a bout  t he  dev e lopment  o f  fa i r ly  s i mple  t h i ngs ,  b ut  a l so  very  complex .  
 An d I  th ink  i f  yo u loo k  at  t he  u nive rse  o f  what  t he  C hi nese  m i l i tary  h as  
done,  l i ke  most  mi l i t ar ies ,  i t ' s  ten d ed  toward s  smal l - sca le  i nno vat ion .   Of  cour se ,  t h e  
U.S .  nat iona l  sec ur i ty  community  c ares  most  abo ut  in novat io ns  with  t he  potent ia l  fo r  
h i gh -en d or  d i s r upt iv e  in novat io n.  
 An d I  th ink  we  see  so me of  that  as  we l l ,  p art ic u lar ly  whe n i t  co mes  to  the  
Chi nese  b a l l i s t i c  mis s i le  prog ram a nd  o f fs h oots  f rom tha t ,  i nc lu di ng  t he  AS AT,  t he i r  
ASA T  p rogr am,  to  a  l esser  exte nt ,  i n  the i r  mi l i t ary  a i rc raf t  p rogram,  an d some of  t h e i r  
nava l  systems as  we l l .  
 So  whi le  t here  i s  a  lo t  o f  i ncremen ta l  i nno vat ion go i ng  o n i n  C h ina ,  I  a l so  
see  su bst ant ia l  ev i de nce  for  some la rge r -s ca le  a n d more  d is r u p t ive  i nnovat ion .  
 Anot her  way  to  th ink  abou t  i nnovat ion i s  i n  terms  o f  the  proce s s ,  a nd t here  
I  th ink  we 've  te n ded to  see  the  o utp uts  o f  in novat io n.   We 've  t ende d to  see  new 
weapon syste ms a s  t hey  are  fa i r ly  fa r  a long in  the i r  deve lopm ent  be ca use  o f  Ch ine se  
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opac i ty  an d so  fort h.  
 As  a  res ul t ,  I  t h i nk  w e have  te nde d to  be  s ur pr i sed by  prog rams  that  I  t h i nk  
in  ret ros pect  we  w i l l  lear n  have  bee n e ntr a ine d for  some t ime.    
 So  I  have  prov i ded  in  my  wr i t ten  test imon y  some ways  to  th ink  about  the  
process  o f  i n novat ion ,  some of  the  i nd icat ors  th at  we  may  see ,  and  the n I  j ust  
conc l ude d wi th  some recommendat ion s .  T hose  recommen dat ions  re a l ly  cen ter  arou nd 
th i ng s  th at  we  c an do  to  bu i l d  up o ur  inte l l ectua l  ca pac i ty  fo r  t r y in g  to  u nde rst an d 
Chi nese  mi l i tary  in no vat ion beca use  as  I  l ook  at  aca demia ,  as  I  look  at  government ,  I  
th i nk  we 're  do i ng  a  b et ter  jo b  th an we  hav e  in  t he  pas t  i n  t ry in g  to  u nd erst an d C hi n ese  
mi l i ta ry  moder ni zat io n.  
 But  i f  I  look  a t  i t  in  c ompar iso n to  wh ere  we were  say  in  the  p ast  a nd  
th i nk i ng  abo ut  R uss ia  an d th e  Sov iet  Un ion  or  other  adv ance d m i l i t ar ies ,  we  s t i l l  hav e  
ways  a  go  i n  b ui ld in g  the  typ es  o f  inte l le ct ua l  ca pi t a l  t hat  we  n eed to  re a l ly  u nde rst and  
what 's  go in g  on  i n  C h in a ,  a nd w it h  th at  I ' l l  just  conc lu de  my op eni ng  s tateme nt  a nd look  
forwar d to  you r  q ues t ions .  
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Thank you for giving me the opportunity to testify before the Commission on this important topic.   

 

At the outset, I would note that I am testifying here today in a private capacity, and that any views 

expressed are mine alone.  That having been said, I would also like to acknowledge that outstanding 

work that is going on under the leadership of Tai Ming Cheung of the University of California’s Institute 

for Global Conflict and Cooperation.  Specifically, I would like to single out the center’s Project on the 

Study of Innovation and Technology in China (SITC), which has been funded by a grant from the 

Department of Defense’s Minerva Research Initiative.  Participation in SITC and collaboration with 

Prof. Cheung, as well as Pete Suttmeier, who testified earlier today, and Andrew Ross from the 

University of New Mexico, has played an important role in shaping my thinking about Chinese military 

innovation, and it is playing an important role in shaping scholarship and the next generation of scholars 

and policymakers.  In my view, the Minerva Initiative deserves the full support of Congress. 

 

Military innovation has historically been a source of both operational advantage and strategic surprise. 

In the mid-nineteenth century, Prussia’s mastery of the railroad, rifle, and telegraph allowed it to defeat 

Denmark, Austria, and France and unify Germany under its control.  At the beginning of World War II, 

Nazi Germany’s development of armored warfare and tactical aviation delivered a string of unexpected 

lightning victories against Poland, Norway, Denmark, Belgium, Luxembourg, the Netherlands, and – 

most dramatically – France.  Imperial Japan’s use of carrier aviation, naval surface warfare tactics, and 

amphibious landings allowed it not only to cripple the U.S. fleet at Pearl Harbor, but also to seize 

American, British, and Dutch possessions in Asia in the span of five months. During the 1973 Arab-

Israeli War, Egypt’s innovative use of surface-to-air missiles and anti-tank guided munitions inflicted on 

Israel its worst battlefield defeat.  The use of stealth and precision-guided munitions by the United States 

in the 1991 Gulf War yielded a rapid victory that shocked both participant and observer alike. 

 

It is important to understand the scope and pace of Chinese developments.  There is, on the one hand, 

the danger of overestimating the extent of Chinese military modernization, of crediting China with 

capabilities that it does not possess.  Overestimation would threaten to increase the pressure for 

competitive arms dynamics in the region.   There is also, however, the danger of underestimating 

Chinese military modernization.  Doing so would open up the United States and other regional actors to 

surprise in the event of a future crisis or conflict.   

 

China’s military modernization has received increasing attention in recent years.  Its January 2007 test 

of a direct-ascent anti-satellite (ASAT) weapon, its fielding of an anti-ship ballistic missile (ASBM), and 

its development of the stealthy J-20 fighter aircraft have garnered international attention.   

 

It is increasingly apparent that the United States has underestimated the scope and pace of Chinese 

military modernization.  Then Secretary of Defense Robert Gates admitted as much in January 2011 

after the appearance of the J-20.
1
  Gates’ remarks mirrored those of Vice Admiral Jack Dorsett, at the 

time the U.S. Navy’s senior intelligence officer, who has stated that the Defense Department “certainly 

would not have expected [the Chinese] to be as far along as they are today” in technology and has 

                     
1
 John Pomfret, ‘Defense Secretary Gates: U.S. Underestimated Parts of China’s Military Buildup,” Washington Post, 

January 9, 2011, at http://www.washingtonpost.com/wp-dyn/content/article/2011/01/09/AR2011010901068.html. 
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argued that the Pentagon needs to refine its intelligence on military matters in China.
2
  For his part, the 

then Commander of U.S. Pacific Command (USPACOM), Admiral Robert F. Willard, told reporters in 

October 2009, "In the past decade or so, China has exceeded most of our intelligence estimates of their 

military capability and capacity, every year…They've grown at an unprecedented rate in those 

capabilities. And, they've developed some asymmetric capabilities that are concerning to the region, 

some anti-access capabilities and so on."
3
 

 

Innovation is a diverse phenomenon (see Figure 1).  It ranges from imitating existing systems as well as 

the invention of new capabilities.  It includes the development of new technology, but also new 

processes and organizations.  And the innovations themselves can be relatively simple, or they can be 

complex.  

 
Figure 1. Classifying Innovations 

 

To date, China’s military innovation programs have been more technologically than doctrinally or 

organizationally focused.  Doctrinal and organizational changes appear to lag behind technological 

advances.  This is hardly surprising, however; the development of new capabilities frequently precedes 

the emergence of new ways of war.  It is not clear that the quality of soft capability inputs match the 

quality and quantity of hard capability inputs.  

 

Similarly, Tai Ming Cheung has provided a useful taxonomy for thinking about innovations:
4
 

                     
2
 Anna Mulrine, “We Underestimated China, U.S. Official says after reports of J-20 Stealth Fighter,” Christian Science 

Monitor, January 6, 2011. 
3
 http://www.voanews.com/english/2009-10-21-voa8.cfm. 

4
 Tai Ming Cheung, ‘The Chinese Defense Economy’s Long March from Imitation to Innovation’, The Journal of Strategic 

Studies 34/3 (June 2011).   See also Tai Ming Cheung, ‘Dragon on the Horizon: China’s Defense Industrial Renaissance,’ 

Journal of Strategic Studies 32/1 (Feb. 2009), 29-66. 

http://www.csmonitor.com/World/Asia-South-Central/2010/1115/Back-from-Asia-Obama-weighs-strategic-partnerships-China-s-economic-muscle
http://www.voanews.com/english/2009-10-21-voa8.cfm
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 Duplicative Imitation: Products, usually obtained from foreign sources, are closely copied with 

little or no technological improvements. This is the starting point of industrial and technological 

development for latecomers such as China.  

 Creative Imitation:  This represents a more sophisticated form of imitation that generates 

imitative products with new performance features.  

 Creative Adaptation: Products are inspired by existing foreign-derived technologies but differ 

from them significantly.  

 Incremental Innovation:  This is the limited updating of existing indigenously developed systems 

and processes. This innovation is often the result of organizational and management inputs aimed 

at producing different versions of products tailored to different markets and users, rather than 

significant technological improvements through original research and development (R&D).  

 Architectural Innovation: This refers to innovations that change the way in which the 

components of a product are linked together, while leaving the core design concepts untouched. 

 Component Innovation: This involves the development of new component technology that can 

be installed into existing system architecture. It emphasizes hard innovation capabilities such as 

advanced R&D facilities, a cadre of experienced scientists and engineers, and large-scale 

investment outlays.  

 Radical Innovation: This requires major breakthroughs in both new component technology and 

architecture and only countries with broad-based, world-class R&D capabilities and personnel 

along with deep financial resources and a willingness to take risk can engage in this activity.  

 

Much of Chinese military modernization involves a mixture of incremental innovation, creative 

innovation, and creative adaptation. The PLA is, for example, fielding a new generation of armored 

fighting vehicles to replace those that are becoming obsolescent.  It is also deploying more capable 

fixed-wing aircraft.    

 

Of greater concern is Beijing’s development of qualitatively new capabilities, particularly so-called anti-

access and area denial capabilities.  As the Defense Department’s 2010 Quadrennial Defense Review put 

it, “Anti-access strategies seek to deny outside countries the ability to project power into a region, 

thereby allowing aggression or other destabilizing actions to be conducted by the anti-access power. 

Without dominant U.S. capabilities to project power, the integrity of U.S. alliances and security 

partnerships could be called into question, reducing U.S. security and influence and increasing the 

possibility of conflict.”
5
  China’s progress on areas as diverse as anti-ship ballistic missiles, information 

warfare, and anti-satellite weaponry evidence concerted effort in areas that could yield disruptive 

innovation. 

 

It is worth noting that new ways of war do not spring forth overnight.  Most major military innovations 

came about due to the recognition of a pressing strategic or operational problem that cannot be handled 

through improvements to the existing force, but rather requires a new approach. Moreover, past cases of 

military innovation show that military services tend to develop new approaches to combat in three 

distinct but often overlapping phases (see Table 1): speculation, experimentation, and implementation.  

Each phase yields indicators that can give us an estimation of the pace and scope of innovation. 

                     
5
 Quadrennial Defense Review Report (Washington, D.C.: DOD, February 2010), 31. 
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Phase Potential Indicators of Innovation 

I. Speculation  Publication of concept papers, books, journal articles, 

speeches, and studies regarding new combat methods. 

 Formation of groups to study the lessons of recent wars. 

 Establishment of intelligence collection requirements 

focused upon foreign innovation activities. 

II. Experimentation  Existence of an organization charged with innovation and 

experimentation. 

 Establishment of experimental organizations and testing 

grounds. 

 Field training exercises to explore new warfare concepts. 

 War gaming by war colleges, the defense industry, and 

think tanks regarding new warfare areas. 

III. Implementation  Establishment of new units to exploit, counter innovative 

mission areas. 

 Revision of doctrine to include new missions. 

 Establishment of new branches, career paths. 

 Changes in the curriculum of professional military 

education institutions. 

 Field training exercises to practice, refine concepts. 

 

Table 1: Potential Indicators of Innovation 

 

In the case of China, the need to coerce, or if necessary defeat, Taiwan to ensure its unification with the 

mainland serves as a powerful driver of Chinese military capabilities.  Key to success in such a scenario 

would be ensuring that the United States was unwilling or unable to project its maritime and air power in 

support of Taiwan.  One would thus expect China to seek innovative approaches to achieve that aim. 

 

China has for some time been acquiring the means necessary to pursue unification with Taiwan. As part 

of its planning for a Taiwan contingency, China is emphasizing measures to deter or counter U.S. 

intervention in a future cross-Strait crisis. These include the ability to interdict or attack, at long ranges, 

air and maritime forces that might deploy or operate in the Western Pacific. It is seeking to build the 

capability to hold at risk regional bases and aircraft carriers.  It has also developed a variety of weapons 

and jammers to degrade or deny an adversary’s ability to use space-based platforms.
6
 

 

Some of these capabilities represent evolutionary improvements to existing capabilities.  China is, for 

example, fielding growing numbers of fourth-generation fighters and is developing fifth-generation 

aircraft.  It is also deploying more sophisticated surface-to-air missiles.  At sea, China is modernizing its 

surface navy and submarine force.
7
 It is also fielding innovative systems as part of its anti-access 

strategy, including precision-guided conventional ballistic missiles and ASBMs.  These capabilities are 

likely to be the most consequential for U.S. national security. 

 

                     
6
 Annual Report to Congress: Military Power of the People’s Republic of China (Washington, D.C.: Department of Defense, 

2008), 21-23. 
7
 Ibid., 22-23. 
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Let me conclude with a few recommendations as to how the United States can improve its ability to 

detect and recognize Chinese innovation. One way to do so would be to make a systematic effort to 

analyze open sources such as military newspapers, professional journals, and books, as well as semi-

open sources such as doctrinal publications, to improve our knowledge of foreign doctrinal debates.  In 

many cases, they may offer the first indication that a foreign service is studying new warfare areas.  The 

limited efforts cited in this paper demonstrate the value of the approach.  It would be worthwhile, for 

example, to translate into English and publish key Chinese doctrinal handbooks, such as Science of 

Campaigns and Science of Second Artillery Campaigns.  Such an effort would give the non-Mandarin-

speaking expert community needed insight into Chinese thinking on defense matters.
8
 

 

A complementary approach would be to establish multi-disciplinary research centers to examine 

Chinese military affairs.  During the Cold War, for example, a number of think tanks studied Soviet 

military concepts and doctrine.  As noted above, the SITC is doing outstanding work.  But that program 

grew out of a single grant out of 24 that have been awarded to date as part of the Minerva Research 

Initiative, and last year Congress cut funding for the program.  Much more needs to be done. 

 

An effort to identify and track innovators may further illuminate the scope, pace, and emphasis of 

foreign efforts.  During the 1930s, for example, U.S. attachés in Germany followed Guderian’s writings, 

mining them for clues to German armored doctrine.  A dedicated effort to identify and track foreign 

individuals and institutions associated with innovation efforts could prove similarly useful.  How do 

they portray future conflicts?  Who, if anyone, within their armed forces pays attention to their ideas?  

Are their ideas used in war games and exercises?  Are they incorporated in doctrine? 

 

Finally, some states considering innovative approaches to warfare may move beyond speculation to 

begin experimenting with new operational concepts and organizations.  An examination of foreign 

exercises may offer important clues regarding new technology and doctrine.  Attempts to explore 

innovative weapons and concepts should, for example, lead to a change in the observable pattern of 

exercises.  An in-depth study of foreign exercise activity may reveal attempts to develop new 

approaches to combat.   

 

The growth of Chinese military power has ramifications that go beyond the Asia-Pacific region.  

Similarly, the topic of Chinese military studies is far greater than the Asia specialist community.  Rather, 

what is needed is a truly multidisciplinary approach – one that draws on the unique strengths not only of 

regional specialists, but also students of strategy, history, geography, culture, economics and technology.    
 

                     
8
 To date, the only such document to appear in English is Peng Guangqian and Yao Youzhi, eds., The Science of Military 

Strategy (Beijing: Military Science Publishing House 2005). 
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CHA IRMA N SHE A:   P r ofessor  Wa ls h.  
 

STATEMENT  OF KAT HLEEN WALSH  
ASSOCIATE PROFESSOR OF NATIONAL SECURITY AFFAIRS  

U.S.  NAVAL WAR COLLE GE 
 

 MS.  WAL S H:   Th ank  you very  muc h.   I 'd  l i k e  to  tha nk  t he  Commi ss ione rs ,  
Commiss ion Co -C ha ir s ,  for  inv i t i ng  me bac k .  
 Once  a ga in ,  I 'm  very  honore d to  be  he re  a nd have  t he  op port un i ty  to  s peak  
to  you ag a i n .   As  Tom m ent ione d,  my  te st i mony  i s  l ar ge ly  base d  upo n a  s tu dy  g rou p t hat  
I  ch a i red las t  year  lo ok ing  at - -  o ur  ta sk  w as  s pec i f i c - - look in g  t o  see  i f  Ch in a  h ad a  
concept  for  a  de fen s e  in novat io n system .   An d I  sho ul d  s ay  I  ha d a  co -a uthor/co -
resear che r ,  E d  F ra nc i s ,  wh o  he l ped  wit h  t hat  s tu dy  g rou p.  
 What  we fou nd w as ,  yes ,  i ndee d,  Ch in a  do es  have  a  con cept  for  a  de fen se  
in novat ion  system,  a nd o ne  t hat  I  be l ieve  i s  q ui te  comple x ,  so p his t ica ted an d i nte gr ated 
with  ot her  aspe cts  t h at  you 've  hea rd  th is  mornin g,  abo ut  C hi na 's  nat iona l  i nnovat io n 
system an d ot her  e f f orts  to  deve lop r eg iona l  an d ot her  in novat ive  ecosystems a rou n d 
the  cou ntry ,  i nc lu di n g  wh at  we j ust  hea rd  about  the  c lou d com put in g  a n d so  on .  
 So  we d id  f i nd  i t .   I nt erest i ng ly  e noug h,  w hen I  we nt  look i n g  fo r  th i s  
concept  an d t h i s  ter m of  ar t ,  I  d i d  not  f i n d  i t  in  the  de fense  re searc h or  t he  mi l i t ar y  
resear ch,  b ut  on ly  by  f i na l ly - - th in k i ng  I 'm go in g  to  fa i l  i n  t he  s t udy  gro up - -  go i ng  to  the  
commerc ia l  s i de  a ga i n ,  look in g  at  the  sc ie nt i s ts  a nd  how t hey  c once ive  o f  defe nse  
in novat ion  systems .  
 So  whe n I  desc r i be  t h is  con cept ,  i t ' s  ve ry  much in  t he  co nce ptu a l  s t age  an d 
about   the  sc ie nt i s ts  and  the  o f f ic ia l s  an d those  who are  do i ng  s t rate gy  a nd  po l icy .   So  
what  I 'm  go in g  to  des cr i be  i s  not  neces sar i ly  a l l  h ap pe ni ng  ye t .   I t ' s  i n  proces s .   I t ' s  not  
necess ar i ly  a l l  wo rk i n g  wel l ,  but  c lea r ly  t h e  ide as ,  t he  co ncep t ,  i s  l a i d  out  an d evo lv i ng .  
 So  what  i s  a  d efe nse  in novat ion  system?  I t  i s  very  m uch  l i ke  th e  nat iona l  
in novat ion  system w here  you  t ry  to  have  a  reg ion a l  c lu ste r ,  ge ogra ph ic  c lus ter  o f  s mart  
fo lks  f rom in d ustry  a nd un ivers i t ie s  a nd  r esearc h,  governme nt  resear che rs  a n d so  o n,  
sort  o f  put  them i n  a  p la ce  toget her  so  the y  can be  e ntre pre neu r ia l  a nd in novat ive ,  a nd,  
o f  cours e ,  on  the  def ense  s ide - - t h is  i s  de f ense  s pe c i f i c - -Ch in a ' s  model  i s  very  
de l ibe rate ly  a ime d at  be i ng  d ua l  use ,  a nd  so  my  test imony  goes  into  a  lo t  o f  det a i l  
about  how t hey  p la n  th is .   
 The  bottom l in e  i s  ba s ica l ly  t hey ' re  deve lo pi ng  t h i s  d efe nse  i n n ovat ion 
ecosystem on top o f  what  i s  a l re ady  ex is t i n g ,  ha s  a l rea dy  been exper imente d u pon ,  has  
a l re ady  to  some exte nt  bee n work in g  f rom the  ea r ly  1990s  w he n C hi na  se t  u p s pec ia l  
economic  zo nes ,  e conomic  t r ade  deve lo p ment  zo nes ,  h i gh  tec hno lo gy  deve lopment  
zones ,  S&T ,  sc ience  a nd te ch no logy  pa rks ,  inc ub at io n  ce nters .   So  a l l  o f  t hese  reg ion a l  
c lus ters  o n t he  commerc ia l  s ide  w it h  a l l  t h ese  expe r iment a l  ser v ices  a nd  ca pa bi l i t i es  
are  i n  one  geo gra ph i c  area .   T hey ' re  now t ry in g  to  do  very  muc h the  same t h i ng  o n t he  
defe nse  in du str i a l  s i d e ,  an d t h i s  i s  wha t 's  new.  
 An d so  i n  my  test imony,  I  ca l l  i t  t he  syste m of  in novat io n syste ms beca use  
they ' re  l ayere d - - r i g ht - -so  t here 's  t he  nat iona l  i nnovat ion sy ste m,  the  defe nse  
in novat ion  system be in g  a  p iec e  o f  t hat ,  t hat  du a l  use  asp ect ;  reg io na l  i nnovat ion 
systems,  t hose  c l ust e rs  a roun d Be i j in g  a n d  Sh an gh ai  an d G ua ng zho u a nd now 
Chon gq in g - Che n gd u a rea ,  an d othe rs  t hat  t hey ' re  deve lopi n g;  a n d a lso  a  k nowle dge  
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in novat ion  system w here  t hey ' re  co nnect i ng  by  i nfo rmat ion  communica t ion s  
tech no log ies ,  l i bra r ie s  an d data ba ses ,  a l l  t h ese  re g io na l  no des ,  a l l  these  c l uste rs ,  an d 
aga in  acros s  a  c iv i l -m i l i t ary  d iv ide .  
 So  th is  i s  t he  c le ar  e f fort  now o n the  de fe nse  s ide  to  deve lo p t h is  
ecosystem for  du a l - u se  defe nse  i nd ustr ia l  deve lopme nt .   So  t h i s  i s  somethi ng  rea l ly  
qu i te  n ew.   
 What  doe s  i t  mean fo r  Ch in a  a nd  for  t he  U .S .  n at io na l  sec ur i ty  and  
po l icymak in g?   I  ec ho  what  Tom s a i d ,  w he n I  see  t h is  ap proa ch be i ng  t ake n by  Ch in a .  
What  i t  s ug gest s  to  me i s  th at  t he  i dea  o f  lea pfro gg in g  tec hno l og ica l ly  s t i l l  ex i s ts ,  o f  
course ,  i n  C hi nese  s t rat egy  an d p la n ni ng ,  but  I  t h i nk  i t ' s  go i n g  to  be  more  i n  se lect  
areas .   
 Th is  seems to  me a  m uch more  fu n dament a l  a pp roac h to  deve l opin g  a  
system of  i nnovat ion,  sort  o f  t hat  lon g -te r m sort  o f  more  p at ie nt  s t rate g ic  ap proa ch  to  
deve lop in g  more  f u n dament a l  c ap ab i l i t ies  f rom the  bottom u p and  i nnovat ive  acto rs  
work in g  ac ross  t hose  s tovepi pes  t hat  you hear d ment ione d ea r l ier  tod ay .   Th is  i s  t he  
focus ,  one  o f  the  ma i n  foc uses  o f  C hi na 's  governmen t  po l ic ies  today ,  put t i ng  in  p lac e  
these  actors  an d i nst i tut ions  an d dyn amic s  to  a l low/foster  t h i s  in novat io n.  
 I f  so ,  i t  su gge sts  pro bab ly  t he  l ike l ihoo d o f  in crement a l  an d p roduc t  
in novat ion  more  th an ,  at  l east  in  the  shor t - term,  more  t ha n t he  rad ica l  o r  proces s  
in novat ion ,  a nd  yet  i t  sets  t hat  up  for  t he  l ong - term as  we l l .   So  I  t h i nk  th at  both  are  
poss i b le .   R ig ht  now,  I  th ink  th at  t he  more  inc rementa l  a pp roac h i s  more  l i ke ly .  
 I t ' s  a l so  a  r i sky  ap pro ach,  I  t h i nk ,  bec ause  a l l  these  systems,  o f  course ,  are  
very  inte rde pe nde nt  so  i f  o ne  fa i l s ,  t he  ot hers  coul d  fa i l ,  an d t h e  de fen se  s ide  be i n g  
prob ab ly  the  weakest  o f  a l l  o f  t hese  in  th i s  overarc hi ng  system .  
 I  s houl d  s ay  too  the  g loba l  i nnovat ion syst em is  a  de l ibe rate  pa rt  o f  C hi na 's  
s t rate gy  a nd  p lan s  at  every  leve l - - r i ght - - s o  the  commerc ia l  s id e  has  the  g lo ba l  e lem ent  
invo lve d,  for e i gn  inv estors ,  fore i gn  R&D i np uts  an d so  on ,  a nd  th is  i s  a l so  go i ng  to  b e  
m irrore d on t he  defe nse  s ide ,  t hat  eve n f ore ig n  i nveste d e nter pr i ses  w i l l  h ave  a  ro l e  to  
p lay  in  the  def ense  i nnovat ion ecosy stems tha t  they ' re  set t in g  up .   So ,  a ga in ,  th is  i s  a  
mult i - l ayered  a ppro a ch.    
 So  i t ' s  r i sky  in  the  se nse  t hat  t here 's  a  we ak  l i nk  p otent ia l ,  but  at  the  same 
t ime s i nce  t hese  are  ecosystems,  t here  i s  a l so  t he  pote nt ia l  th at  they  can  su p port  e ach 
other  so  i f  t he  defe n se  s i de  i s  t he  weak  l i nk ,  t he  i dea  cert a i n ly  i s  to  t ry  a nd bo ls te r  the  
defe nse  s ide  wit h  t he se  other  systems a n d  the i r  s t ren gt hs .  
 One  l ast  po i nt .   Be i n g  i nvo lved in  a  re cen t  NRC s tu dy  a n d some other  
s tu dies  tha t  h ave  co me out  by  t he  Roya l  Soc iety ,  look i ng  at  d i f fere nt  co unt r ies '  sc i ence  
and  tec hno lo gy  i nnov at ion s t r ateg ies  a n d p la ns ,  i t  seems a  c lea r  t re nd i s  ap pare nt  t han  
in  a  g loba l  sys tem,  i t ' s  import ant  to  have  b oth  a  to p - down st rat eg ic  g u i dan ce ,  a  s t r at egy  
in  p l ace  t hat  inco rpo rates  g lo ba l  i nnovat i on,  g loba l i zat ion ,  a n d to  a l low t hat  f lex ib i l i ty  
and  deve lop t hose  ec osystems in  your  nat i on s tate ,  as  wel l  as  h av in g  t hat  o r ga nic  
bottom -u p i nnovat ive  entre pre neu r i a l  dyn amic ,  w hic h  i s  very  h ard  to  man date ,  to  s ort  
o f  pu t  the  r i g ht  i ng re die nts  in  p l ace .  
 I  see  C hi na  do i ng  bot h  o f  t hese  now,  a nd  t he  l at ter  be i n g  the  main  focu s ,  in  
part ic u la r ,  for  t he  de fense  s i de ,  an d I  see  th i s  as  somethi ng  q ui te  new a nd  cou ld  lea d to  
some succes s  on t he  Chi nese  pa rt .  
 Ch i na  i s  a  p layer  now  in  g lo ba l  sc ience  an d  tech no logy .   I  p ut  i n  my  
test imony  some i dea s  potent ia l ly  fo r  U .S .  po l icy ,  b ut  i t  seems t o  me that  sc ie nce  i t s e l f  
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i s  be comin g g lob a l i z e d muc h l ike  i n du stry  d i d ,  f la t t ene d,  ou tso urce d,  o f fs hored ,  
commodit i ze d,  ve ry  h or izo nta l ,  bot h  in  t he  commerc ia l  an d defe nse  se ctor .   The n R& D 
became g lob a l i ze d.   We have  R&D invest ments  i n  C hi na  an d o ther  pa rts  o f  the  
deve lop in g  wor ld .   I t  seems to  me s c ie nce  i s  fo l lowi ng  the  same  t ren d,  becomi ng f la t ,  
w i l l  become commodi t i ze d,  o utsou rce d,  o f fshore d .  
 I f  t hat 's  t he  c ase ,  an d C hi na  i s  a  key  p laye r  i n  th at ,  I  t h i nk  t hat  th is  i s  a  
new wor l d  a nd  one  in  whic h  we need  to  pe rha ps  o urse lves  have  a  new s t rate gy  t hat  
incor pora tes  g lob a l  i nnovat ion,  nat ion a l  i nnovat ion,  o ur  ow n s t rate gy  to  lever age  C hi na  
as  a  new playe r  i n  t h i s  domai n.  
 So  wit h  th at ,  I  look  f orward  to  your  qu est ions .   T ha nk  you .  
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Before I turn to my remarks, let me first thank the US-China Commission and today’s Co-Chairs for kindly 

inviting me back to provide some potential insights on the important issue of China’s defense innovation.  The 

bulk of my testimony pulls from findings gleaned through a Study Group I chaired last year on behalf of the 

Study of Innovation and Technology in China (SITC) project at the Institute on Global Conflict and Cooperation 

(IGCC), University of California San Diego, which administers the Department of Defense’s China Minerva 

program.  This Study Group was tasked with determining the contours (if any) of China’s concept of a defense 

innovation system (DIS).
2
 

 

The main conclusion reached by this study is this:  China does, indeed, have a sophisticated concept for and is 

actively working to put in place a new style of modern defense innovation system (DIS).  Our study showed that 

China is in the process of instituting a bold, new, systemic approach to defense innovation that is part of a broad 

array of organizational, technological, intellectual, and cultural reforms designed to establish a complex, layered, 

interdependent system-of-innovation-systems (SoIS) model, of which the DIS is only one important part.   

 

                     
1
 The views expressed here are the author’s personal views and in no way represent views of the US Government, US Navy, 

US Naval War College or any other institution. 
2
 Mr. Ed Francis was a co-contributor to this Study Group and co-author of the draft paper presented at the 2011 

UCSD/IGCC/SITC conference and workshop.  For more on the findings of this Study Group, see Kathleen A. Walsh and Ed 

Francis, “China’s Defense Innovation System: Making the Wheels Spin,” Policy Brief No. 23 (September 2011) in New 

Perspectives on Assessing the Chinese Defense Economy, Tai Ming Cheung, ed. (San Diego: IGCC, University of California 

San Diego 2011).  A longer-form book chapter is expected to be published in late 2012/2013. 
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China’s DIS is, in fact, nested within China’s notion of a national innovation system (NIS)
3
, which itself departs 

from the ordinary state-bounded NIS concept in that it incorporates as a core concept a global dimension (i.e., 

leveraging foreign investments and globally sourced know-how, industrial expertise, research and development, 

and scientific expertise) as well as more micro-level, sub-systems of innovation, including the DIS along with a 

“knowledge innovation system” (e.g., nationally and/or regionally connected information networks, databases, 

and scholarly collections), different industry sector innovation systems, region- and industry-specific innovation 

clusters, and more. This complex, layered system-of-innovation-systems approach is one that reflects lessons 

learned from other, more innovatively developed states (particularly the United States but also studies of the 

approaches taken by Canada, Australia, Norway, and perhaps others, as well as reflecting a model proposed by 

the Organization for Economic Cooperation and Development). China’s own approach, however, appears to be a 

more integrated, interconnected, globally oriented, and complex model suited to China’s own aims and aspirations 

of becoming an indigenously innovative country (see attached chart).
4
 

 

The Chinese approach to developing this innovation-oriented system-of-systems dates back to at least the late 

1990s and is outlined and explained most succinctly in a 2006 brief by a senior researcher at the National 

Research Center for S&T for Development (NRCSTD), which explains that China’s NIS concept — in which the 

DIS is a key part— is designed around the following core components
5
: 

- Enterprises as the innovative center and linchpin (with the “Defense innovation system combining 

military and civil use” listed as a subcomponent”); 

- Government or state-sponsored research institutes comprising a “knowledge innovation system” 

along with universities and colleges;  

- “S&T intermediate service system” (e.g., investment zones, science parks, incubators, industry 

associations, technology transfer and product promotion centers, etc.); 

- “Regional innovation system embodying individual features and advantages” (i.e., the Yangtze 

River Delta region and other geographically oriented clusters); and 

- “Government system coordinating S&T policies and economic policies.” [emphasis added]
6
 

Each of these core components is critical to China’s efforts to develop its DIS into a more productive, efficient, 

and advanced source of innovation for military modernization.  The first component —placing enterprises at the 

center of innovative activity— is an obvious first step in today’s corporate-dominated global order in modernizing 

any innovation system, yet has proven particularly difficult in China’s experience given the legacy of Soviet-era-

like defense industrial development, the continued state-owned enterprise model that largely governs China’s 

defense conglomerates, the limited degree of market-based competition between and among these conglomerates, 

and more.  Current efforts underway to make these enterprises the innovative center of China’s DIS include some 

opening up of the defense industrial sector to private and even foreign investors, plans to continuously reform this 

                     
3
 According to the Organization for Economic Cooperation and Development, “The national innovation systems approach 

stresses that the flows of technology and information among people, enterprises and institutions are key to the innovative 

process.  Innovation and technology development are the result of a complex set of relationships among actors in the system, 

which includes enterprises, universities and government research institutes.” OECD, National Innovation Systems (Paris: 

OECD, 1997), p. 7. 
4
 Author interviews with innovation experts in China (December 2011). 

5
 Min-Jeong Kim and Jai S. Mah, “China’s R&D Policies and Technology-Intensive Industries,” Journal of Contemporary 

Asia, vol. 39, no. 2 (May 2009), pp. 264-265. 
6
 Gao Changlin, “Chinese Science and Technology Indicators System: Toward an Innovation-Based Nation[s],” presentation 

to the OECD-MOST Indicator Workshop in Chongqing, PRC (October 19-20, 2006).  See also Ed Francis and Kathleen A. 

Walsh, “China’s Defense Innovation System: Making the Wheels Spin,” draft conference paper presented to the IGCC 

“Summer Training Workshop on the Relationship between National Security and Technology in China” (June 20-25, 2011) 

and the “Workshop on Chinese Military Innovation” (June 28-29, 2011). 
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sector institutionally in order to regularly shake up vested interests in the status quo that build up over time and 

reside in the powerful conglomerates, and efforts to make the head conglomerate of each defense industry sector 

be more involved in cross-industry sector activities —in what some have termed a “matrix approach” to 

promoting greater defense innovation— in order to foster opportunities that otherwise have and might be missed 

in cross-industry innovation and entrepreneurship (e.g., aviation and the automotive sector collaborations and 

potential cross-sector innovations).
7
   

China’s research institutes —whether government-run, university-based, or residing in industry— are also key to 

the PRC’s ongoing development of a nation-wide “knowledge innovation system,” a core component in China’s 

strategy to develop a deliberately dual-use innovation model, one intended to simultaneously serve both 

commercial and defense industrial development goals.  This is one of the key areas of weakness in China’s past 

and present efforts to foster greater cross-disciplinary research collaboration and innovation.  China’s research 

communities tend still to be isolated from one another, geographically, institutionally, and socially, as do 

domestic researchers from the growing number of foreign-invested enterprise R&D workers.  In order to try to 

overcome these persistent obstacles, China is working to develop nation-wide and regional information 

technology resources (networks, databases, and libraries) designed to connect key innovative hubs or technology 

and research clusters, institutions, and other actors, sharing research results electronically and promoting greater 

use of government-funded research for defense and commercial purposes.  The linking up electronically and 

otherwise of these various centers of innovation across China is part of a broader, ongoing “grid approach” that 

seeks to connect the country’s geographically and institutionally dispersed research communities, making each a 

key node in a national, inter-connected, knowledge-based, dual-use innovation system.
8
   

One of the most important components in China’s SoIS approach to modernizing its DIS is the third, so-called 

“S&T intermediate service system” (which refers to China’s array of different sorts of investment zones, science 

parks, incubators, industry associations, technology transfer and product promotion centers, etc.).  This 

component represents all the various experimental investment, innovation-promoting, and technology transfer 

efforts and services China has been attempting and perfecting over the past 20 years of reform aimed at hastening 

and advancing economic development, particularly in the commercial sector.  This same approach is now being 

applied to the defense sector, with the recent emergence of defense industry- and civil-military-specific 

investment zones, S&T parks, technology promotion centers and related activities geared toward hastening, 

advancing, and socializing defense sector technologies, expertise, and innovations.  In short, having found that 

many of these efforts have succeeded, at least in part, in the commercial sphere to prompt more innovative and 

entrepreneurial activity, Beijing is adopting a similar service-oriented approach now for the defense sphere.  It is 

not clear, however, whether these sorts of S&T- and innovation-friendly services will have the same effect on the 

defense sector as on the commercial, which benefited from what a World Bank report termed industrial “Plug and 

Play” zones that allowed small and medium-sized enterprises as well as foreign investors to more readily compete 

in there area or regional markets and become part of developing technology clusters.
9
  Whether or not China’s 

private-sector, smaller-size enterprises can compete with or adequately supply China’s large-sized defense 

conglomerates in a similar way remains to be seen, although it appears that some progress is being made in this 

regard.   

The fourth component is also critical to China’s efforts to establish a more modern and productive DIS.  As in the 

commercial realm, China’s strategy over the past several years has been to promote regional innovation systems 

                     
7
 “Strive to be a Powerhouse in China’s S&T Development – 2010 Annual Meeting of CAS in Beijing,” Bulletin of the 

Chinese Academy of Sciences, vol. 24, no. 1 (2010), pp. 1-4. 
8
 CAS Bulletin (2010). 

9
 In a fascinating study comparing the success or failure rate of investment zones in China, Vietnam and Ethiopia, this study 

found that China’s “Plug and Play” industrial and investment zones played a vital role in China’s comparative success.  See 

Vincent Palmade, Hinh T. Dinh, Vandana Chandra, “China’s secret weapon in light manufacturing:  Small and Medium 

Enterprise-oriented ‘Plug and Play’ industrial zones,” World Bank blogs (November 29, 2010), accessed online at  

http://blogs.worldbank.org/developmenttalk/node/569. 
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(RIS), based on the industrial, geographic, technological, and other particular assets and characteristics of each 

particular region of China.  This is an effort to prevent nearby provinces, municipalities, and local areas from 

competing with one another for the same domestic and foreign resources and investors (leverage that foreign 

investors can and have exploited in the past) as well as to pursue Beijing’s top industrial, scientific, and 

technological objectives in a strategic, distributed fashion.  So, for instance, Shanghai will dominate development 

of certain strategic industry sectors such as automotive, shipbuilding, and biotechnology, while other regional 

zones and innovation systems will concentrate on information technology, aerospace, energy or other strategic 

sectors prioritized by central authorities.  Three new economic zones that will serve as separate regional 

investment zones, innovation systems and technology clusters have been approved in recent years, one in 

particular with important implications for the defense sector.  Under the 11
th
 Five-Year Plan, the three new 

regional zones are the Chengdu-Chongqing Economic Zone (CCEZ), which is important in that it includes the 

traditional Third Line defense enterprises and Mianyang research area; the Guanzhong-Tianshui Economic Zone 

or “West Triangle Economic Circle”; and the Beibu Gulf (Guangxi) Economic Zone (also referred to as the 

“Little Beibu Gulf” and encompassing Beihai, Qinzhou, Fangchenggang, Nanning, Changzuo, and Yulin).
10

 Each 

focuses on certain industry and high-tech sectors but at the same time is expected to increasingly be connected to 

and, authorities hope, collaborating innovatively with other zones, clusters, and regional innovation systems 

across the country via, among other means, the information-sharing grid approach noted earlier.  In this way, 

authorities seek to increase access of still-centrally located defense researchers, academics, enterprises, and others 

to the more economically and innovatively vibrant coastal areas; the latter, in turn, will have greater access to 

potential dual-uses of defense research taking place in central and western parts of the country.   

The fifth component addresses the changing view of the role of government in China’s innovation strategy.  

Though subtle, there has been a clear shift in thinking over the past decade in terms of what role central 

authorities should take when it comes to promoting innovation.  Today’s view is that the most productive role for 

government in such cases is to serve more as stated in the NIS model: as lead coordinator, providing the necessary 

strategic, long-term guidance to key actors and institutions, but without getting into the particularly quantitative 

mandates and micro-managing so often witnessed in past decades.  The hope is that this more flexible approach 

on the part of government authorities will allow prospective innovators a freer hand as to how exactly they see fit 

to pursue innovative opportunities supported, guided, and prioritized by the state.  Old habits are hard to break, 

however, particularly in a still largely centrally planned economy and politically authoritarian structure.  Although 

the number of rules, regulations, catalogues, and other government policy documents have not lessened, the 

language and tenor used in promoting state aims has to some degree reflected this newer tone and approach to 

government as coordinator and strategic guide versus implementer of mere mandates and quotas.  Only time will 

tell, however, whether this new approach will truly take hold, particularly at lower levels of government authority 

(i.e., provinces, municipalities, villages, and townships) and accepted among innovators themselves.   It is 

important to note, however, that recent studies comparing progress across different national innovation systems 

find that states possessing both strong top-down strategic guidance on innovation as well as a robust, organic, 

bottom-up innovative dynamic fare better than those reliant on either one or the other foundation.
11

  Chinese 

authorities today support both approaches, with a particular focus at present on spurring the bottom-up dynamic 

through a focus on incentivizing and enhancing civil-military, cross-disciplinary, and other cross-cutting 

relationships among China’s innovative communities.   

Taken together, these five components comprise China’s basic strategy for establishing a more modern and robust 

DIS, as a key part of China’s overarching NIS, and one that is integrated with the various other levels of 

innovation systems simultaneously being pursued.  In this way, China’s approach bears a striking resemblance to 

that portrayed by the OECD in a study outlining the notion of an NIS published in 1999.  Yet China’s concept 

also has interesting and distinct features, including the deliberately dual-use nature of China’s model.
12

  Also, 

                     
10

 Francis and Walsh (2011). 
11

 Royal Society (2011); and NRC (2010). 
12

 OECD, Managing National Systems of Innovation (Paris: OECD, 1999). 
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while some states’ NIS might focus primarily, if not exclusively, on promoting domestic linkages, China’s NIS 

and DIS both emphasize international linkages as a core element.
13

 Both distinctions fit the pattern of China’s past 

strategic development plans that, despite much Western criticism, persist in attempting to establish an “indigenous 

innovation” capacity, in large part by leveraging foreign technology transfers, and to spin-off as well as spin-on 

civil-military technological advances, despite the technological, institutional, time-consuming, and cost-factor 

difficulties inherent in this approach.  As such, China’s pursuit of a DIS as nested within its NIS appears in 

important ways to depart from more traditional notions of what constitutes an effective NIS and DIS but 

represents a new stage in China’s ongoing innovation efforts. 

 

The key reason why China’s bold ambitions in this instance are worth taking seriously is the reality of an 

increasingly global S&T phenomenon that is taking place simultaneously.  The evolution of globalization has 

reached a new stage.  Prompted initially by cheap, fast, mobile information communications technologies and 

networks, the current wave of globalization rapidly took hold in the developed and developing worlds over the 

past two decades, concurrent with China’s economic growth.  In turn, this led to commercial outsourcing and then 

global offshoring of industrial assembly and corporate manufacturing, services and marketing.  As the latter 

processes matured, the demand for globally located commercial R&D activities took hold and has become a 

globally resourced endeavor, China being a leading foreign R&D investment location among still-developing 

countries.  The final stage in this story, it appears, is also now being told, as science itself becomes an 

increasingly global, competitive endeavor that is likely to lead over time to the same market-oriented, nation-

based, competitive advantage dynamics that we’ve seen in the other stages of industrial globalization.
14

  In short, 

scientific research and the innovations or inventions it might spawn, as well as the scientists and innovators 

themselves are increasingly mobile and globally dispersed –including in China, who is actively courting 

international scientific resources, foreign universities, fellows, and scholars to serve its dual-use innovation 

ambitions.  The question then arises: can or will China in time become as, or an even more, appealing and/or 

competitive market for scientific and innovative undertakings than the United States?  The question holds 

obviously important implications for US national security interests and for US-China relations. 

 

Implications for US National Security and Policy 
Given China’s ambitious innovation aims and activities, including in the defense realm, the United States can 

decide among a number of options.  The temptation, of course, will be to try hold back China’s innovative 

capacity via denial of US and, to a likely increasingly ineffective extent in such a globalized age, allied inputs.  

Yet given the scope and scale of China’s increasingly worldwide reach and its fast-expanding scientific, 

technological, industrial, and scholarly ties across the globe, this seems a flawed approach that is more likely to 

produce diminishing returns over time than strategic gains, since any hope of containing China’s access to non-

military scientific, technological, industrial or otherwise intellectual knowledge is an increasingly fool’s errand in 

today’s globalizing environment and could do more to isolate the United States from global S&T dynamics than 

to undermine China at this stage.  As such, the risk in doing so now arguably outweighs that of engaging 

strategically, if selectively, with China on such matters.  Another option, often the default, is to do nothing.  This, 

                     
13

 The original notion of an NIS as depicted by Freeman did presume national boundaries, although this has since been the 

subject of much debate.  See Chris Freeman, Technology Policy and Economic Performance: Lessons from Japan (London: 

Pinter, 1987); and Judith Reppy, “Competing Institutional Paradigms: Conceptualizing the Role of Defense Industries in 

National Systems of Innovation,” in Judith Reppy (ed.), The Place of Defense Industry in National Systems of Innovation 

(NY: Cornell University Press, 2000), p. 1.  Others have termed China’s approach more of a “Global Innovation System,” 

suggesting China abandoned the borders-limited NIS model in the early 1980s.  See Jon Sigurdson, “Regional Innovation 

Systems (RID) in China,” Working Paper 195 (July 2004), p. 5, accessed online at 

http://swopec.hhs.se/eijswp/papers/eijswp0195.pdf. 
14

 See Royal Society, Knowledge, Networks and Nations: Global Scientific Collaboration in the 21
st
 Century (London: The 

Royal Society, 2011); and Committee on Global Science and Technology Strategies and their Effect on US National 

Security, S&T Strategies of Six Countries: Implications for the United States (Washington, DC: National Academies Press, 

2010). 
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too, would be unwise, as it risks US innovators falling behind growing international S&T competition.  What, 

then, to do?  The practical, if not optimal, answer from a US national security perspective would be to find ways 

to better leverage China’s (and other developing states’) growing openness, support of, and access to the world’s 

scientific, technological, industrial, and otherwise intellectual assets.  This can only be achieved, however, via 

engaging with China and others on matters of S&T, something the United States has long done well and from 

which our national security enterprise has prospered tremendously over the past half century.  Along these lines, it 

is heartening to see that the Defense Science Board has begun to think in part about this issue, as suggested in the 

January 2012 report by the Task Force on Basic Research in a global S&T age.
15

  But much more strategic 

thinking is needed on this topic of what the United States’ S&T development and innovation strategy and policy 

will be in a world of globalizing S&T where China is an increasingly central player if we hope to stay ahead of 

China’s innovative ambitions in the defense realm and otherwise.   

 

As outlined in a recent study by the United Kingdom’s Royal Society, today researchers and scientists 

increasingly collaborate across international boundaries and on projects that involve individual, non-state, state, 

and multi-state scientific cooperation, essentially working on scientific and technological challenges wherever 

they find the best talent, infrastructure, and institutional or government support. As a result, every step on the 

innovative ladder —from concept development and basic scientific research through applied R&D to technology 

development and marketing and other innovations— has been to a growing degree outsourced, offshored, or is 

increasingly available through international collaboration, with the important exception of select secret defense 

and weapons research.  This new paradigm is one that China and others seek to exploit in pursuit of their own 

national and defense innovation systems; it is one the United States must continue to pursue strategically, 

including with regard to China. 

 

Conclusion: 

China’s bold approach to developing a vibrant, 21
st
 century DIS is by design dependent upon the success (or 

failure) of the other systems-of-innovation-systems that make up its complex, layered design.  For China, this 

could prove to be a disastrously ambitious endeavor.  Yet, given the nature of innovation, which appears to thrive 

on just the sort of laissez-faire, interconnected, cross-cutting, interdisciplinary, and entrepreneurial ecosystems 

that China is seeking to put in place across the country and has had a degree of success in doing for the 

commercial sector, these efforts hold the potential to prompt much more innovative results from Chinese industry, 

including from the defense sector in the years to come.  China’s present approach to fostering defense and related 

innovation suggests a new degree of strategic patience, indicating that Beijing feels time is on its side, allowing 

China to take a more fundamental, bottom-up approach to devising a more effectively innovative system-of-

innovation-systems model (rather than rushing to leap-frog technology advances when- and wherever possible, 

although this approach is likely to persist in certain high-priority areas).  If so, this would portend for the short-

term a greater likelihood of incremental and product innovations, particularly where it serves to fill critical 

capability gaps in China’s commercial and defense sectors.  Perhaps this accounts for some of the more recent 

advances coming out of China’s defense sector, such as the new classes of submarines, ships, and missiles, the 

J20 stealth fighter prototype, and other recently unveiled defense technologies and capabilities. According to 

Pentagon experts, “Defense industry modernization accelerated in the mid-1990s based on reforms to rationalize 

military procurement and increase innovation among China’s state-owned defense companies. These reforms 

have enabled the development and production of select weapon systems, such as missiles, fighter jets, and 

warships, approaching performance parameters comparable to Western systems.”
16

 Over the longer-term, if this 

more fundamental approach to innovation continues and effectively takes hold (notably, two big “ifs”), it could 

signal a new ability by China over time to innovate in more advanced ways, both in terms of process innovation 
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 Office of the Under Secretary of Defense for Acquisition, Technology and Logistics, Report of the Defense Science Board 

Task Force on Basic Research (Washington, DC: US Department of Defense, 2012), online at 

www.acq.osd.mil/dsb/reports/BasicResearch.pdf. 
16

 See US Department of Defense, China Military Power (2007), pp. 26-27 online at 

http://www.defense.gov/pubs/pdfs/070523-china-military-power-final.pdf; and Francis and Walsh (2011). 
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and possibly even more radical forms of innovation.    

 

For the United States, the question remains: what are we going to do vis-à-vis China’s efforts today to establish 

this bold SoIS model to ensure that the US defense sector, in particular, is even more innovative in a global 

science, technology and industrial age, both in the near and long term?  If ignoring or in some limited way 

containing China’s S&T and innovative reach are not viable strategic options, then what is an appropriate 

strategy?  There are no simple answers to this complex question. But it is imperative that this question be tackled, 

and a US innovation strategy for a globalized S&T environment in which China plays an increasingly important 

role in the 21 century be articulated.   
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PANEL IV:  QUESTION &  ANSWER 
 

CHA IRMA N SHE A:   T h ank  you  very  muc h.  
 I ' l l  t ake  t he  f i r s t  q ue st ion .   Dr .  Ma hnke n,  you say  t hat  i t  i s  i nc r eas i ng ly  
app are nt  t hat  the  U n i ted State s  h as  un der est imate d the  scope  and  p ace  o f  C h ina 's  
mi l i ta ry  moder ni zat io n.   I  don ' t  k now i f  yo u' re  f ami l iar - -we i ss u ed a  s taf f  re port  t hat  
looked at  fou r  se par a te  weapo n systems t hat  es sent ia l ly  ma de,  reac hed tha t  same 
conc l us io n.  
 I  was  wo nde r i ng  w hy  do  you t h i nk  we un de rest imate d C hi na 's  m i l i t ary  
moderni za t ion ,  h ave  any  le sson s  bee n lear ned, an d a re  we t ak i n g  a pp ropr iat ion a ct io n to  
ensu re  t hat  we  keep abre ast  o f  deve lo pments  in  Ch in a?  
 DR.  MA HNKE N:   O bv i ous ly ,  any  comments  that  I  wou ld  be  mak i ng  o n th is  
are  j ust  ba sed o n u nc lass i f ied  s tateme nts .  
 CHA IRMA N SHE A:   S u re .   So  i s  th at  re port .  
 DR.  MA HNKE N:   Ye ah .   An d to  t ru ly  u nde rst and  the  s tate  o f  ou r  knowled ge  
in  t he  U .S .  inte l l ige n ce  community ,  you 'd  have  to  con d uct  a  c l a ss i f ied  ass essment .   But  
certa in ly  i n  my  pre pa red te st imony,  I  o f fer  quotes  f r om Secret a ry  Gates  an d f rom 
cur rent  an d fo rmer  s enior  lea ders  to  th at  e f fect .  
 Look ,  I  th ink  i t  i s  t ru e .   I  a l so  th ink  i t  i s  in  some ways  to  be  e xp ected .   I  
th i nk  h is to r ic a l ly  the re 's  a  te nde ncy  to  un derest imate  t he  c apa bi l i t ies  o f  r i s in g  powers .   
An d I 've  ac tua l ly  don e  h is tor ic a l  resea rch  look in g  at  U. S .  asse ss ments  i n  t he  1920s  a nd 
'30s  o f  Ja pa nese  mi l i tary  ca pa bi l i ty ,  a nd I  th i nk  you see  a  s imi l ar  p at ter n  to  w hat  w e 
have  see n i n  recent  y ears  w ith  o ur  asses s ments  o f  C hi nese  m i l i tary  ca pa bi l i ty .  
 We un dere st imate  be cause  i n  t ry in g  to  loo k  to  the  fut ure ,  we  c an ' t  he lp  b ut  
look  back  to  the  pa st .   We j u dge  as  we  t ry  to  look  forwa rd,  we  do  so  wit h  re fere nce  to  
past  per forma nce,  an d t r ut h  i s  r i s i ng  powe rs ,  you know,  mode rn iz in g  mi l i ta r ies  ten d t o ,  
tend to  get  be t te r .  L ook ,  the  C hi nese  mi l i tary  i n  t he  1970s ,  19 80s ,  '90s ,  was  not  a  f i r s t -
rate  mi l i ta ry ,  an d I  t h i nk  t hat  image  o f  a l l  the  l imita t ion s  o f  t h e  Ch inese  mi l i tary ,  i t s  
depe nde nce  o n out s i de  tec hno lo gy ,  i t s  de pen den ce  on o uts i de  arms  p urc ha ses  a n d s o  
forth ,  c a nnot  he l p  bu t  co lor  ou r  v iews  o f  t he  f utu re ,  a l t hou gh I  th i nk  t hose  v iews  hav e  
tende d to  lag  be hi nd  the  re a l i ty .  
 So  you h ave  th in gs  l i ke  the  2007  A SAT  tes t  that  was ,  at  least  t o  some,  sort  
o f  a  wake -u p ca l l .  T h e  deve lopme nt  o f  t he  DF -21D a nd t he  reve lat i o n o f  t he  J20 ,  a ga in ,  I  
th i nk ,  yo u know,  some fut ure  h i s tor i an  w i l l  do  a  good recon str u ct ion o f  the  l i fe  cyc le  o f  
those  p rog rams a nd  per hap s  see  t hem a s  less  s ur pr is in g .  
 But  t hey  a ppe ar  as  s u rpr ises  bec aus e  they  go  ag a i nst  o ur  preco ncep t ion s ,  
and  my conce r n i s  t h at  the re  s t i l l  i s  a  fa i r l y  wide  he l d  preco nce pt io n o f  a  Ch in a  t hat  i s  
not  as  cap ab le  a s  i t  i s .   May be  t hat  preco ncep t ion i s  less  prev a len t  i n  gover nment  tha n 
out  o f  gover nment ,  b ut  I  s t i l l  th ink  i t  does  a f fec t  th in gs ,  a nd I  t h i nk  we do  set  ou rse l ve s  
up for  a  fu tu re  s ur pr i se  in  ho l d i n g  th at  v ie w.  
 Now,  th at  hav i ng  bee n sa id ,  you don 't  wa n t  to  overcompens ate  and  
overest imate ,  b ut  I  t h i nk ,  you  know,  i f  we  look  at  k i n d o f  t he  r ecent  t rack  recor d,  i t  has  
been o ne  o f  un dere st imat ion .  
 CHA IRMA N SHE A:   Ok ay .  
 DR.  MA HNKE N:   I t ' s  b een i n  part  bec au se  o f  the  p henomeno n th at  I  jus t  
ment ione d,  a l so  beca use  o f  Ch ine se  opa c i t y  beca use  w hat  we ,  y ou know,  we lea rn  ab out  
weapon s  whe n t hey ' r e  tested ,  whe n t hey ' r e  unve i le d.   We do n't  see  them k in d o f  as  
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they ' re  comin g a lon g .   T he i r  secre cy  a nd d ecept io n,  I  t h i nk ,  def in i te ly  has  p layed  a  p art .  
 CHA IRMA N SHE A:   Ok ay .   Spe ak i ng  o f  pote nt ia l  s ur pr ises ,  the  2 006  Medium 
and  Lon g -Term P lan  l i s t s  16  pr ior i ty  t ech n o logy  deve lopment  p ro jects ,  an d t hree  o f  
them are  u nname d c l ass i f i e d  mi l i ta ry  p ro j ects .  
 There 's  been  some sp ecul at io n on b log s  a b out  wha t  they  are .   D o  you have  
any - -Ms.  Wal sh  or  Doctor - - any  ide as  or  sp ecul at io n a bout  w hat  those  pro ject s  mi ght  
be?  
 DR.  MA HNKE N:   I  do  not .   I  mea n I 've ,  ce r ta in ly ,  I 've  spoke n to  others  w ho  
have  i dea s  as  to  what  they  mi ght  be .   You know,  my  co l le ag ue  T a i  Mi ng  Che u ng f rom UC -
San  D iego  ha s  do ne  s ome educate d gue ss work  there .  
 CHA IRMA N SHE A:   Ye ah.   He  l i s t s  t hree .  
 DR.  MA HNKE N:   U h?  
 CHA IRMA N SHE A:   H e  says - -  
 DR.  MA HNKE N:   Ye s .  
 CHA IRMA N SH E A:   - - t hey ' re  i nert ia l -  co nf i nement  fus ion lase r  pro ject s ,  
second -ge ner at io n Ba id u sat e l l i te  nav i gat i on system - -  
 DR.  MA HNKE N:   R ig ht .  
 CHA IRMA N SHE A:   - -a nd a  hy per soni c  veh i c le  tec hno logy  p ro jec t ,  wh ich  I  
just  sort  o f  rea d a bo ut  i n  t he  ope n so urce s .  
 DR.  MA HNKE N:   R ig ht .  
 CHA IRMA N SHE A:   A  s pace  p l an ,  I  ass ume what  t hat  i s .  
 DR.  MA HNKE N:   R ig ht ,  r i gh t .   But  th at  i s  s p ecul at io n.  
 CHA IRMA N SHE A:   R ig ht .  
 DR.  MA HNKE N:   Ye ah,  abso lute ly .  
 CHA IRMA N SHE A:   T h ank  you .  
 Commiss ione r  Wesse l .  
 COMMIS SIO NER WE S S E L :   Tha nk  you  bot h f or  be i n g  he re ;  Profes sor  Wal sh,  
for  your  ret ur n.  
 I ' d  l i ke  to  gra b f rom t he  p ast  pa ne ls  we 've  done  to day ,  w hic h  ha s  pr imar i ly  
been ,  as  yo u know,  i n  the  tec hno lo gy  a nd  the  eco nomic  compo nent  i ss ues  an d co nn ect  
that ,  i f  we  ca n,  to  w h at  yo u 're  t a lk in g  a bout  he re .  
 An d our  la s t  pane l ,  a s  you know,  was  o n c loud  comput in g  a n d 
supe rcomp ut i ng .   C h i nese  doctr ina l  wr i t i n g  ta lks  a bou t  asymmetr ic  w arf are  an d t he  
need to  ut i l i ze  cy ber  assets  pote nt ia l ly  to  even the  game up .   We've  h ad a  mass ive  
expa ns io n o f  C hi nese  cap ab i l i t ies  i n  th is  a rea ,  an d cer ta i n ly  some wor ld - c la ss  p laye rs - -
Huawe i ,  ZTE  a n d othe rs - -  th at  a re  comi ng t o  the  wor l d  s t age .  
 How do  you v iew the  use  o f  t hese  tech no lo g ies ,  wh ic h,  I  do n' t  w ant  to  s ay  
they ' re  le ap frog ,  b ut  they  re a l ly  are  cut t in g  ed ge?   T hey  a re  not ,  you k now,  sever a l  
gene rat io ns  beh in d t he  U .S . ,  but  they ' re  c atch in g  up,  an d actu a l ly  Huawe i  wi th ,  I  gu ess ,  
4G has  bee n get t i ng  great  marks  arou n d t he  wor l d .  
 How do  you v iew th a t  sc ie nt i f i c  deve lo pment ,  w hic h  ma ny  c l a i m are  be in g  
done  fo r  economic  re asons ,  how do  you v i ew them as  in teg rate d,  i f  t hey  a re ,  i nto  a n y  
defe ns ive  post ure?  
 MS.  WAL S H:   Let  me t ake  a  s t ab  at  t hat ,  a n d i f  I 'm  go i n g  ast ray ,  you le t  me 
know.    
 COMMIS SIO NER WE S S EL :   You mea n i f  I  do n' t  l i ke  your  an swer?  
 [Lau g hter . ]  
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 MS.  WAL S H:   Wel l ,  ha ng o n one  moment .   L ook ing  at  H uawe i  a nd  some of  
these  ot her  comp an i es  in  ear ly  s t ages ,  b a ck ,  you k now,  a lmost  ten yea rs  now,  v i s i t i n g  
them an d a sk i ng  the m,  wel l ,  how a re  you deve lop in g  you r  commerc ia l  ca pa bi l i t ies  a nd 
they ,  o f  cour se ,  wa nt  to  be  i n novat ive  a n d  compet i t ive  wit h  for e ig n  compa nie s ,  a n d so  I  
ta lk  to  t hem,  a nd  the n I  ta lk  to  fore ig n  p ar tners  th at  t hey  were  req uire d to  have ,  jo i nt  
ventu res  re q uireme n t .  
 COMMIS SIO NER WE S S EL :   R i ght .  
 MS.  WAL S H:   A nd  so  t a lk i ng  to  t he  fore ig n  part ner s ,  i t  was ,  wh i l e  there  
were  only  two  or  th r ee  Ch inese  p art ners  we  have  to  c hoose  f r om,  so ,  you know,  a  
l imite d set ,  ta lk i ng  t o  the  C hi nese  s id e ,  w e l l ,  we  ca n de a l  w i th  anyone .   We c an hav e  
mult i p le  pa rtn ers  acr oss  an d up an d down the  s up p ly  ch a i n ,  eve ryth i n g  f rom eventu a l ly  
resear ch to  ma rket i n g  to  as sembly  to  man ufac tu r i ng,  a nd t hey  do  th is ,  an d t hey  h av e  a l l  
these  par tne rsh ip s  e nt i re ly  a cross  the  in d ustr ia l  c ha i n ,  an d to  l earn  a l l  as pect s  o f  i t  
w i th  a l l  the se  d i f fere nt  fore ig n  par tne rs ,  s ome of  the  be st  i n  t h e  wor ld .  
 COMMIS SIO NER WE S S EL :   R i ght .  
 MS.  WAL S H:   So  t hat  model  th at  I  th ink  wa s  very  c le ar ly  the  cas e  then  i s ,  I  
th i nk ,  now the  i dea  a t  least  i s  to  ap ply  th a t  to  the  defe nse  s i de ,  to  have  more  fo re i g n -
investe d comp an ies  d ea l  at  the  lower  leve l ,  su pp ly  leve l  a nd  so  on,  p art ner  w ith  some 
of  Ch in a 's  de fen se  f i r ms.   Of  cour se ,  t hey  have  very  lon g s up pl y  cha ins  as  we l l ,  the  ten 
defe nse  co ng lomerat es ,  b ut  t hey  oversee  the i r  i nd ust ry  sector .   
 So  I  t h i nk  t hey ' re  t ry i ng  to  ap ply  a  s imi la r  m odel  i n  or der  to  ga i n  th is  
un ders tan d in g  o f  t he  ent i re  i nd ust r i a l  s u p ply  a n d R&D,  you  kno w,  the  e nt i re  c ha in  o f  
prod uct ion .   T hat  see ms to  be  wh at  t hey ' r e  hop in g  to  do .   T hey 've  h ad some prob le ms 
beca use  w hen they  f i r s t  ope ned  u p fore i g n  i nvestment  a  yea r  or  la te r ,  t hey  c los ed some 
of  i t  back  u p,  a nd  the y  have  t he i r  own se c ur i ty  conce rn s ,  o f  co urse ,  i n  t h is  e n deavo r ,  
but  i t  seems  to  me th ey ' re  t ry i ng  to  ap ply  a  s imi lar  a ppro ach be cause  i t ' s  worke d pre t ty  
wel l  fo r  at  leas t  the s e  se lect  compan ies .  
 COMMIS SIO N ER WE S S EL :   But  i f  yo u' re  go i ng  to  look  at - -a nd  I  a pp rec i ate  
that - - t ha nk  you - - i f  y ou're  look i ng  at  a n  a sset  a na lys i s ,  c lear ly  our  for ces  a re  mass iv e ,  
our  t r a i n i ng  i s  gre at ,  Chi na  i s  severa l  s te ps  beh in d i f  one  looks  a t  major  p lat forms,  a i r ,  
sea ,  lan d .   Cy b er  i s  a n  are a  t hat  i s  unte ste d.   
 How do  you v iew the  matura t ion o r  the  evo lut io n o f  C hi nese  as sets  i n  t hat  
rea lm a nd  the  focu s ,  i f  t here  i s  a  foc us ,  for  them in  t ry i ng  to  e i ther  lea pfro g  or  jus t  
become wor l d -c las s  t o  ensu re  t hat  t hey  ha ve  the  as sets  nee de d ,  ag a i n ,  in  t hat  
asymmetr ic  a p proac h ?  
 DR.  MA HNKE N:   I  wou ld  t h i nk  a bou t  th at  i n  two  d imen s ion s .   I  m ean one  i s ,  
you know,  in format io n tec hno lo gy  i s  so  ce ntra l  to  U .S .  mi l i t ary  e f fect ivenes s  a nd ha s  
been so  cent ra l .   The  Chi nese  recog ni ze  t h at ,  a nd  they  w r i te  ab out  i nteg rate d network  
ena ble d war far e ,  sort  o f  the i r  v iew  of  wh a t  modern w arf are  i s  a l l  a bout .  
 So  I  t h i nk  part  o f  wh at  they ' re  do i ng  i s  b u i ld i ng  up  an  i nformat ion 
capa bi l i ty  to  su p port  the i r  own mi l i t ary  c a pab i l i t ie s .   They  a lso  second ar i ly ,  o r  se con dly ,  
not  nece ssa r i ly  secon dar i ly ,  you k now,  th e y  see  vu l ner ab i l i t ie s  that  o ur  re l i an ce  on 
info rmat ion  tec hno lo gy  h as  c reate d i n  ou r  force ,  force  post ure .  
 So  to  the  e xtent  th at  IT  i s  the  new so rt  o f  co in  o f  the  rea lm,  I  t h i nk  t hey  
see  i t  both  su ppo rt i n g  the i r  ow n ca pa bi l i t i es  b ut  a l so  as  a  co un termeasu re  to  some of  
our  ca pa bi l i t ies .  
 COMMIS SIO NER WE S S EL :   Anyt h i n g  e l se ,  Dr .  Wal sh?  
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 MS.  WAL S H:   I  wo ul d  just  ad d t hat  I  t h i nk ,  at  lea st  I  he ar d  the  a nswer  or  a n  
answe r  to  th at  i n  t he  prev io us  te st imony,  that  t h i s  i dea  tha t  th ey ' re  se t t i ng  o ut  t h is  
in novat ive  ecosy stem,  th is  C hon gq in g  ce nt er ,  b r i ng in g,  yo u k now,  the  actors  an d 
inst i t ut io ns  i n  one  p l ace  to  t ry  an d bot h d eve lop t he i r  own ca p abi l i t ies  bu t  a l so - -or  
asymmetr ic  c ap ab i l i t i es - - an d d ea l in g  wi th  d i f fere n t  par tne rs ,  in c lu di ng ,  I  ima gi ne ,  
fore i gn  pa rtne rs ,  a t  l east  to  some exte nt .   I t ' s  someth in g  I  h aven't  rese arc hed .   I 'm  n ot  
a  cybe r  expe rt .  
 But  i t  seems to  me t h at  th is  i s  a  bo l d  a n d f un dament a l  ap proa ch  that  coul d  
lead  to  the se  new o r  nove l  type s  o f  a p pr o aches ,  a ga in ,  for  du a l -use  p ur poses .  
 COMMIS SIO NER WE S S EL :   A l l  r ig ht .   T han k  you.  
 CHA IRMA N SHE A:   Co mmiss ione r  Ba rtho lomew.  
 COMMIS SIO NER BART HOLOMEW:   T han ks  v ery  much  a nd t ha nks  to  both  o f  
our  wit nes ses  both  f or  your  tes t imony  to day  a nd  for  t he  pu bl i c  serv ice  th at  you ha ve  
put  in  a nd t hat  you c ont i nue  to  do .   I  t h i n k  we a l l  be nef i t  f rom i t .  
 I  wa nt  to  ge t  th is  i s s ue - - I 'm s t r ug g l i ng  a  l i t t le  b i t  abou t  d ua l - us e .   How yo u 
get  a  ha nd le  on  d ua l  use  i n  co ntexts  l i ke  t h is ,  p art icu la r ly  i f  we 're  t a lk in g  a bout  
ecosystems?   
 Sc ie nt i s ts  c an f re que nt ly  be  s tove pi ped .   You know t hey  l ive  i n  the i r  own 
sect ion  o f  t he  wor l d ,  and  how does  one  ge t  a  h an dle  o n sc ien t i f i c  know led ge  s ha r i ng,  so  
that  w hen  we h ave  th ese  sc ie nt i f i c  exc ha n ges ,  peop le  mi ght  be  ina dverte nt ly  g iv i n g  
info rmat ion  th at  i n  t he  conte xt  i n  w hic h  t hey ' re  look i ng  at  i t ,  i t ' s  f i ne ,  but  i n  the  
context  o f  an  e cosyst em,  i t  mi ght  be  t ur n i ng  somethi ng  over  th at  i s  key  to  someth in g  
that  may be  i s  a  pro bl em for  our  nat ion a l  s ecur i ty?  
 MS.  WAL S H:   Okay .   I f  you look  a t  i t  f rom the  U .S .  po int  o f  v ie w,  ther e  are  
r i sks ,  o f  co urse .  C hi n a 's  po i nt  o f  v iew,  at  l east  look i n g  at  defe n se  in novat ion,  t h i s  h a s  
been t he  pro blem.  
 As  you 've  he ar d ea r l i er ,  t hese  s tove pi pe  c ommunit ie s ,  part ic u l ar ly  o n 
defe nse  s ide  o f  re sea rch,  gover nment  rese arch ers  lar ge ly  i n  the  centr a l  we ster n  a rea  
apa rt  f rom the  dyna mic  v ib ra nt  economy on the  coasta l  a reas ,  the  u nive rs i ty  aca de mics  
who  are ,  you k now,  i n  the i r  ow n a reas  do i ng  t he i r  own resea rc h,  a n d the n in du stry .   So  
a l l  o f  the se  ac tors  a n d othe r  sector s  a re  v ery  sep ara te  f rom ea ch othe r .   A nd tha t  h as  
been a  re a l  o bstac le  for  de fen se  i nnovat io n.   
 So  I  t h i nk  t he  C hi nes e ,  woul d  see  i t  f rom the  op pos i te  po i nt  o f  v iew,  t hat  
they  nee d more  to get her ness ,  an d t hey ' re  putt in g  in  p l ace ,  yo u know,  c iv i l -m i l i ta ry  
inte gra t ion  deve lo pment  zones ,  sc ience  an d tec hno lo gy  p arks ,  t hat  are  defe nse  a n d 
dua l - use  o r ie nted  ser v ices  to  get  t hem to  work  toget her .  
 Assoc i at io ns  a syou h eard e ar l ie r ,  get  t hes e  peop le  to  know an d  network  
togethe r  a nd communic ate  e le ct ron ica l ly ,  so  I  t h i nk  t hat  at  le a st  f rom C hi na 's  po i nt  o f  
v iew,  they  see  t he  p r oblem i n  a n  en t i re ly  oppos i te  way .  
 COMMIS SIO NER BART HOLOMEW:   R ig ht .   B ut  wh at  a re  t hey  lea r n i ng  f rom 
us?   I  mean tha t ,  I  g u ess ,  i s  t he  d ua l - use  p iece  o f  i t  t hat  I  worry  abou t ,  wh ic h  i s  th at  we  
have  a  n umber  o f  cu t t in g -e dge  Amer ica n c ompanie s  work i n g,  fo r  examp le ,  in  comput in g  
who  are  do i ng  wor k  i n  C hi na  or  the re  are  sc ie nt i f i c  co nfe rence s  tha t  take  p l ace  w he re  
there  are  inte ract ion s  betwee n p eople ,  a n d how do  we t ry  to  m ake  su re  t hat  o ur  
bra in power  an d know led ge  i s  not  be i n g  u s ed i n  a  w ay  th at  f i t s  i nto  somethi n g  th at  
Chi na  i s  do i ng  t ha t  c ould  become a  nat ion a l  sec ur i ty  t hrea t  to  us?  
 MS.  WAL S H:   I  act ua l l y  look  at  i t  now i n  a  d i f fere nt  way .   I  t h i n k  there  i s  a  
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t ip pi ng  po i nt  beca use  o f  the  g lo ba l i zat io n,  as  I  t r ie d  to  desc r i be ,  o f  in d ustry  R&D an d 
now sc ie nce  an d tec h no logy  beca use  o f  th at ,  a nd  i t  wo ul d  be  d i f fere nt  i f  i t  were n' t  t hat  
way .  
 I  th ink  we lose  more  i f  we  don 't  e nga ge .   Becau se  C hi na  i s  bec oming a  
p laye r  i n  g lob a l  sc ie n ce  an d tec hno logy ,  b ecause  they ' re  beco ming a  loc at io n for  
adva nced  sc i ence  an d  tech no logy ,  as  we l l  as  R&D i n  i n du stry ,  i f  we 're  not  e nga gi n g  with  
them,  as  we  he ar d,  y ou know,  somebody  was  b ra gg in g  at  a  C hi nese  co nfere nce ,  the y ' re  
at t rac t i ng  confe rence s ,  wor l dw i de  co nfere nces  w ith  wo r l dwi de  expert s  not  o nly  in  
sc ie nce  b ut  in d ustry .   Every  i nd ust ry  i s  hav in g  a n  as soc ia t ion o r  ann ua l  co nfere nce  in  
Chi na .  
 They  h ave  the  d rawi n g power  th at  we  have  as  wel l ,  an d I  th ink  i f  we ' re  not  
eng ag in g  wit h  t hem,  we 're  go i ng  to  mi ss  i mportan t  i nnovat ions  an d we' l l  be  co nt i nu a l ly  
sur pr ise d.   So  I  th ink  we migh t  h ave  h i t  a  t ip p i ng  po i nt  a sthose  r i sks  th at  you desc r i b ed 
s t i l l  rema in .   Abso lut e ly .   But  I  t h i nk  now the  g reate r  r i sk  i s  o f  us  not  be in g  t here  to  
have  t he  l i s te ni ng  po st ,  to  h ave  th e  peo pl e  there  to  u nde rsta n d wh at  t he  C hi nese  a nd 
other  people  work i ng  in  Ch in a  are  do i n g.   I  th i nk  t hat  r i gh t  now is  t he  g reate r  r i sk .  
 COMMIS SIO NER BART HOLOMEW:   Dr .  Ma h nken .  
 DR.  MA HNKE N:   Ye ah .   I  t h i nk ,  yea h,  look ,  I  th i nk  i t  i s  a - -w hat  yo u l a i d  out  
i s  a  t remen dous  ch a l l enge  in  th at  we  ce rta in ly  wan t  to  rea p t he  rewar ds  o f  en ga gement  
with  Ch in a ,  i nc lu di ng  in  t he  f ie lds  o f  re sea rch an d deve lopmen t ,  b ut  by  the  same tok en,  
we  a lso  have  to  s afe g uar d both  eco nomic  and  the n a lso  mi l i t ar y  knowle dge .  
 How we do  k now wha t  that  i nf le ct io n po in t  i s ,  w hat  th at  b a l anc e  po i nt  i s?  
Kate  a nd I  mi ght  d isa gree  on  th at ,  bu t  I  t h ink  t ry i ng  to  f i gu re  o ut  wh at  t hat  po i nt  
exact ly  i s ,  i s  a  ge n ui n e  cha l le nge .  
 COMMIS SIO NER BART HOLOMEW:   A re  peop le  out  t here  t ry i n g  to  f i gu re  out  
what  t hat  po i nt  i s ,  o r  i s  t h is  by  t he  t ime s omebody  wakes  up  a nd says ,  we l l ,  t h is  i s  a  
prob lem,  we 've  lost  i t  a l l  a l rea dy?  
 MS.  WAL S H:   Th at 's  o ne  o f  t he  re ason s  I 'v e  t r ie d  to  a dvocate  t hat  we  nee d 
a  s t r ategy  to  dea l  w i t h  j ust  t hese  types  o f  i s s u es .  
 DR.  MA HNKE N:   Ye ah,  no ,  I  mean I  t h i nk  t h at 's  r i g ht .   I  t h i nk  t he re  i s  
recog ni t ion  o f  t he  c h a l le nge ,  b ut  I  don ' t  k now tha t  a nybody  ha s  come up w it h  a ny  
br i l l ia nt  a nswe rs .   Ot herwi se ,  we  wo ul d  h a ve  g iven  them to  you .  
 COMMIS SIO NER BART HOLOMEW:   Yea h .   I t ' s  ju st ,  for  t hose  o f  us  who  have  
been fo l low in g  t hese  i ss ues  fo r  20  year s  or  so ,  the re  h ave  bee n concer ns  a bout  
excha nge s  a l l  a lon g t he  way .   Some of  us  c ont i nue  to  have  some  concer ns  o n mi l - to - mi l  
excha nge s  t hat  t hey  l earn  fa r  more  th an w e do .  
 So ,  Ms.  Wal sh,  I  go  i n to  that  w i th  a  l i t t le  b i t  o f  ske pt ic i sm .   W h at  are  o ur  
sc ie nt i s ts  ac tua l ly  le arn in g  at  those  meet i ngs?   Are  they  lea rn i ng  more  t ha n t he  C hi nese  
are  le ar n i ng  in  exc ha nge  f rom our  peop le?   An d fo r  some peo pl e  who  are  p ure  
sc ie nt i s ts ,  t he  k nowl edge  i s  w hat  mat ters ,  not  w ho  ha s  t he  kn owledge  an d w hat  t h ey  do  
with  i t ,  w hic h  I  t h i nk  i s  a  rea l  s t r u gg le ,  too .  
 MS.  WAL S H:   I  ju st  t h ink  t hat  the re  a re  l ik e ly  ways  t hat  we  cou l d  lever age  
th is ,  a nd  th at  I  th ink  i t ' s  i n  ou r  n at io na l  in terests  to  exp lo i t  t h i s .   I t  i s  h ap pen in g .   Y ou 
descr ib e  the  na tu re  o f  sc ie nce  we l l ,  a nd I  t h i nk  r athe r - - i n  a dd i t i on  to  f i n d i ng  a  b a la n ce  
to  constr a i n  i t ,  I  th in k  we sho ul d  f in d  a lso  a  way  to  leve ra ge  i t  that  I  don ' t  t h i nk  we ' re  
do in g  to day .  
 DR.  MA HNKE N:   Ye ah,  I  t h i nk  th ere ' s  ce rta i n - - I  grew up  aro un d s c ient i s t s .   I  
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grew up arou n d ocea nogr ap hers ,  a nd  the r e  i s  t h is  v iew of  ju st  that  sha r i ng  knowle d ge  i s  
an  a bso l ute  good a n d  i s  a  pos i t ive  et h i c .  
 In  some ways  I  wor ry  less  abo ut  b us ine ss  beca use  t here  the  cu l ture  i s  on e  
o f  compe t i t ion,  hea l t hy  compet i t ion ,  a nd you want  to  sa feg uar d your  compet i t ive  e dge .  
 An d so  I  j ust  t h i nk  i t ' s  a  c ha l le nge  t hat  we 're  go i ng  to  co nt i n ue ,  we 're  
go in g  to  co nt i nue  to  face ,  an d I  w is h  I  h ad  some br i l l ia nt  i ns ig h t  an d a  q uick  an swer  to  
i t .  
 COMMIS SIO N ER BART HOLOMEW:   Wel l ,  yo u act ua l ly  ra i se  t hen anothe r  
inte rest i n g  i s sue ,  wh i ch  i s ,  you know,  we 'v e  ta lke d a  l i t t le  b i t  a bout  t he  d i f fere nce  i n  
the  c u l t ures ,  ou r  ac a demic  c u l t ure s .   For  our  sc ien t i s t s ,  yes ,  s har in g  k nowled ge  i s  part  
o f  our  s c ie nt i f i c  cu l tu re .   I s  t hat  t r ue  for  C hi nese  s c ie nt i s ts  a l so ?   I  j ust  rea l ly  don 't  
know?  
 MS.  WAL S H:   I 'm  no  e xpert ,  b ut  I  th i nk  so .  My  impress ion ha s  be en th at  
Chi na ,  a nd pa rt ic u l ar ly  youn ger  ge nera t io ns ,  have  a  new fa i th  i n  sc ience  a nd te ch no logy  
to  answe r  a  lo t  o f  t h e i r  prob lems,  a n d I  t h i nk  t he  sc ient i f i c  e t h ic  i s  t ak i ng  or  h as  t a ken 
ho ld  i n  the  la rge  pa rt  o f  Ch in a .  
 The  f act  t hat  t hey ' re  s t i l l  l a r ge ly  se gre gat ed,  I  th in k ,  d imi n is he s  th is ,  bu t  
they ' re  p romot in g  t h i s .   So  I 'd  e xpec t  to  se e  more  over  t ime for  both  t h ose  or ga nic  
reason s  as  wel l  as  t h ose  po l i cy  imp l ic at io ns .  
 DR.  MA HNKE N:   I  wou ld  s ay ,  t hou gh ,  th at  I  th i nk  t here  are  some s ig n i f i c ant  
cu l t ur a l  d i f fere nce s  i n  th at  we  ce rta in ly  s ee  i t  i n  t he  U .S .  a n d t he  West  w hen  look i n g  at  
Chi nese  sc ie nt i f i c  p a pers .   So  t he  aca demi c  community  in  the  U ni te d S tates  an d t he  
West  ha s  a  ve ry  s t ro n g p rohi b i t ion  ag a i nst  p la g i ar i sm.   I t  c an e n d your  caree r .  
 A  lo t  o f  sc ie nt i f i c  p ap ers  comin g o ut  o f  C hi na - -a lso  t heses  d i sse rtat io ns - -
are  p la g i ar i ze d.  An d so  that  I  wou ld  j ust  p o int  o u t ,  t hat  i s  a  ver y  c lear  cu l t ura l  
d i f fere nce .   T here  se ems to  be  muc h more  accep tan ce  o f  p l ag ia r i sm i n  C hi na  th an in  the  
West .   W het her  t hat  a l so  goes  wit h  a n  ina bi l i ty  or  u nwi l l i ng nes s  to  sh are ,  ag a i n ,  I 'm  not  
fami l iar  wi t h  a ny  s t u dies  th at  h ave  looked  at  j ust  t hat  topi c .   I  th i nk  i t ' s  a  good 
ques t ion .  
 COMMIS SIO NER BART HOLOMEW:   I s  t he  p l ag i ar i sm of  o the r  C hi nese  so urce s  
and  sc ient i s ts  or  i s  i t  West ,  p la g i ar i sm of  Western?  
 DR.  MA HNKE N:   We l l ,  i t  te nds  to  be  p l ag ia r i sm - -wel l ,  a n d th is  i s  some pa rt  
o f  the  reaso n why  some of  these  f i gu res  o n C hi nese  pu bl icat ion s  an d so  forth  are  
actu a l ly  i nf l ated  to  a  certa in  ex tent .   We l l ,  i t ' s  l i ke  p la g i ar i sm i n  gene ra l .   Yo u te nd t o  
p la g i ar i ze  t he  best  a nd t he  br ig htest .   So  I  th ink  the  p lag ia r i sm  tend s  to  b e  
d is pro port io nate ly  o f  Wester n  sc ient i f i c  p ub l ic at io ns  a nd  les s  s o  o f  Ch inese .  
 COMMIS SIO NER BART HOLOMEW:   Okay .   T han k  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  C leve la n d.  
 COMMIS SIO NER CLEV ELAND:   I s  t he  foc us  o f  the  in novat io n th a t  you see  on  
the  de fen se  f ront  T a i wan?  
 DR.  MA HNKE N:   I  wou ld  s ay  as  a  gene ra l ,  y ou know,  as  a  ge nera l  p r i nc i p le ,  
mi l i ta ry  or ga ni zat ion s ,  l i ke  othe r  or ga ni za t ions ,  ten d to  in nova te  most  when  they  fa ce  a  
prob lem th at  t hey  ca n' t  so lve  co nvent iona l ly ,  an d I  th ink  for  t h e  Ch inese  mi l i tary ,  th e  
cha l le ng e  pose d by  t he  nee d to  coe rce  a n d i f  ne cessa ry  i nva de  Ta iwa n has  served  a s  the  
focus  o f  a  grea t  de a l  o f  in novat io n wit h i n  Chi na .  
 So ,  you k now,  i n  t he  ear ly  '90s ,  yo u h ad a  s i tu at io n whe re  t he  P LA was  
una b le  to  g a i n  a i r  s u per io r i ty  across  the  T a iwa n St ra i t ,  an d t he refore  wa s  re a l ly  u na ble  
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to  do  muc h to  act ua l l y  coerce  Ta iwan ,  cou l d  s he l l  o f fs hore  i s lan ds  a nd  so  fort h ,  b ut  
rea l ly  cou ld n ' t  do  mu ch.  
 An d so  i t ' s  not  s ur pr i s in g  t hat  in  the  ye ars  a f ter  th at ,  t he  PLA h as  ac qu ire d 
hu nd red s ,  over  a  tho usa nd shor t - r an ge  ba l l i s t i c  miss i les ,  i nc lu d in g  p rec i s ion - gu ide d 
short - ra nge  b a l l i s t i c  miss i les ,  has  deve lop ed a n a nt i - s h i p  b a l l i s t i c  mis s i le ,  A SAT .  
 I  th ink  a  good loc us  o f  the  most  in novat ive  cap ab i l i t ies  th at  C hi na  has  
deve lope d have  been  focuse d on  so lv i ng ,  i f  you wi l l ,  the i r  T a iw an prob lem.   O f  co ur se ,  
these  c ap ab i l i t ies  ha ve  app l i cab i l i tyb eyon d Ta iwan .   But ,  yea h,  I  t h i nk  Ta iwa n h as  
served as  a  rea l  d r ive r  o f  i nnovat ion .  
 I f  you go  back  a  ge ne rat io n,  you know,  i t  was  the ,  t he  se nse  o f ,  gre at  se nse  
o f  thre at  t hat  C h in a  f aced in  the  late  '50s  and  ear ly  '60s  th at  m ot ivated t he i r  nuc lea r  
weapon s  p rogr am an d the i r  f i r s t -ge nera t i on ba l l i s t i c  mis s i le  p r ograms .   So ,  yeah ,  I  s ee  a  
very  h i gh  corre lat ion between an  oper at io na l  s t r ateg ic  prob lem  an d i nnovat ion in  th e  
case  o f  C h in a .  
 MS.  WAL S H:   I 'd  a gre e ,  at  least  in  p art .   I  th i nk  t he  C hi nese  are  a lso ,  o f  
course ,  look i ng  at  t h e  Amer ic an s .   So  t h i n k  the  focus  ha s  bee n,  par t ic u l ar ly  w here  
they ' re  le ap frog gi n g  the i r  tec hno lo g ie s  or  t ry i ng  to ,  h as  been t o  f i l l  some of  t hese  
capa bi l i ty  ga ps  an d s o  that  so rt  o f  inc rementa l  a nd e f fort s  to  l eapf rog .  
 I  th ink  at  t h i s  po int  t hey  fee l  they  mig ht  h ave  t ime be cau se  at  l east  t he  
Ta iwa n s i tu at io n h as  not  bee n a s  c r i t i ca l  o f  la te ,  a nd  the re  i s  more  cross - t ra de  an d s o  
on go i ng  on,  so  I  t h i n k  Ta iwa n i s  a  p i ece  o f  i t ,  but  I  t h i nk  t he  U n i ted State s  a nd  other s  
even,  p erh ap s  more  s o  today .  
 An d yet  I  was  s t r uck  yesterd ay .   I  s aw some Ch inese  f i rm deve l oped a n 
MRAP,  mine  res is ta nt ,  you k now,  a nt i -pe rs onnel ,  o r  not  a nt i -pe rson nel ,  b ut  you k no w,  
up -armo re d H umvee.   You know w hy?   T hat 's  not  go i n g  to  be  for  Ta iwa n.   I  don ' t  k no w 
what  t hat 's  for ,  bu t  I  sus pect  t hat  Ta iw an i s  a  p art  b ut  not  the  o nly  dr iver .  
 COMMIS SIO NER CLEV ELAND:   T ha nk  you .  
 In  you r  wr i t te n test i mony,  Dr .  Ma h nken ,  you ta lk  abo ut  a n  e f f or t  to  
ide nt i fy  a nd t rack  i nn ovators .   I 'm  go i ng  to  tur n  on yo u t he  q ues t ions  t hat  you r a is e .   
Who do  you see  as  th e  key  in novators  i n  a nswer in g  t he  q uest io ns  you pose?   How do  
they  po rt ray  fu ture  c onf l i c t s?   W ho i f  a ny one  wit h i n  t he  arme d  forces  pays  at te nt io n to  
the i r  i deas?   A nd are  the i r  i deas  use d in  w ar  g ames  a nd exerc is es?    A nd how a re  th ey  
incor pora ted in  doctr ine?   I s  t he  STC a  key  p l ayer?   W ho,  how w ould  you a nswer  your  
own q uest io ns?  
 DR.  MA HNKE N:   We l l ,  I  w is h  I  h ad a l l  t he  a nswers  to  the  q uest i o ns .   Tha t  
would  bot h  make  me look  better  a nd a lso  prob ab ly  be  more  rea ssu r i ng,  b ut ,  look ,  I  
th i nk ,  I  t h i nk  cer ta i n l y  the  h is to ry  o f  p ast  cases  o f  i nnovat ion,  part ic u la r ly  ma jor  
in novat ion ,  te l l  us  t h at  the re  a re  a  num be r  o f  key  i n div i d ua l s  i nvo lved,  an d ev e n i n  the  
case  o f  Ch in a ,  you k n ow,  we know t hat  t he  Chi nese  miss i le  pro g ram,  th at  t here  rea l l y  
were ,  t he  f i r s t -ge ner at ion m iss i le  prog ra m,  the  nuc lea r  p rogr am,  rea l ly  a  h an df ul  o f  key  
fo lks .  
 An d th at 's  been t rue  in  ot her  c ases  as  we l l .   So  I  t h i nk  i t ' s  wo rt hwh i le  to  
t ry  to  pee l  b ack ,  yo u know,  who  are  t he  ke y  fo lks  in  e ach  o f  t he se  pro grams ,  a nd th is  i s  
not  t remen dou s ly  se ns i t ive  i nforma t ion .   In  ma ny  ca ses ,  the  in format ion  i s  o ut  t her e .   
We just  are n ' t  re a l ly  look in g  a nd are n' t  th ink in g  i n  t hose  te rms.  
 You know,  in  eac h o f  the  wea pons  man ufa cture rs ,  yo u h ave  key  des i g ners ,  
key  admi ni s t rato rs .   We just  nee d to  get  a  bet ter  ha n dle  o n th a t .   Par t  o f  t h is  Mine r va  



168 
 

 

Researc h In i t i at ive  gr ant  t hat  UC - Sa n D ie g o  has  i s  work in g  towa rds  t ha t ,  but  ag a i n  I  
th i nk  more ,  more  c an  be  do ne  t here ,  ag a i n ,  to  get  bet te r  c l ar i ty  on wha t ' s  act ua l ly  
go in g  on  at  a  very  f in e -gr a i n  leve l .  
 MS.  WAL S H:   I 'd  j ust  add  maybe,  at  t he  to p leve l ,  I  th ink  they  a re  l i s ten i ng  
and  they  are  s t ra teg i z i ng .   I  th in k  C hi na 's  fu ndame nta l  p rob lem in  de fe nse  in novat ion i s  
at  the  lower  leve l .   S o  i t ’ s  how do  you  get  those  in div i d ua l  act ors  an d s c ie nt i s ts  a n d 
resear che rs  to  i nte ra ct  wi t h  one  anot her  a nd get  t he  loca l  reg io na l  prov inc ia l  o f f i c i a l s  
to  buy  into  t h i s  a pp r oach.  
 I  th ink  i t ' s  not  aty pic a l  for  Ch i nese  h is to ry  to  have  t he  loc a l  o f f i c ia l  be  th e  
prob lem.  An d so  I  th i nk  t hat 's  w hat  t hey ' r e  s t r ug g l in g  wit h ,  t ry in g  to  p us h t h is  down  
throu g h the  system a nd have  i t  be  acce pte d a nd ado pted at  t he  loca l  leve l ,  an d I  do n' t  
know how muc h t ime that  w i l l  take ,  b ut  i t  seems tha t 's  a  c ur ren t  i ss ue ,  o ne  o f  t he  
fu ndame nta l  ones  today .  
 CHA IRMA N SHE A:   Co mmiss ione r  S la ne .  
 COMMIS SIO NER SLA N E:   Tha nk  you  very  m uch for  comi ng  today .  
 One  o f  t he  t h i ng s  th a t  I  worry  abo ut  a re  t he  c ut t i ng -ed ge  R&D center s  th at  
are  go in g  i nto  C hi na  by  Boe i ng  an d Inte l  a nd Gene ra l  E lect r ic  a nd t he  o ptoe lect roni cs  
in dus try .   I t  ju st  see ms to  me that  i t ' s  ver y  d i f f i cu l t  to  est ab l i s h  a ny  k i nd  o f  f i rewa l l  to  
preven t  d ua l - use  her e .   A n d we seem to  b e  promot in g  defe nse  in novat ion .  
 I  mean do  you s ha re  that  co ncer n?   
 MS.  WAL S H:   I  do ,  an d yet ,  as  I  t r ied  to  p u t  in  my  te st imony,  th e  opt ion s  I  
th i nk  a re  not  gre at .   Aga in ,  g iven tha t  i t ' s  a  g lo ba l  economy,  g iv en th at  Boe in g  a nd  
other  comp an ies  on whic h  ou r  own mi l i t a ry  de pen ds  to  go  out  in  t he  wor ld  an d mak e  
money  an d f in d  new  i deas  an d do  b us i nes s ,  we 're  de pen de nt  on  them do i n g  th at  a s  
wel l .   So  i s  i t  th e  act i v i ty  tha t  we  a re  conc erne d a bout  or  i s  i t  t he  act iv i ty  in  Ch in a?  
 I t  seems to  me t hat  t he  opt ions  are ,  you k now,  con stra in  th at  whic h  we 've  
bee n t ry i ng ,  I  th ink ,  and  i t  ha s  not  work e d very  wel l ,  to  sort  o f  mud dle  th rou gh,  wh ich  
has  bee n the  de fau l t ,  whic h  I  do n' t  th ink  i s  ide a l ,  o r  w hat  I  t ry  to  propose ,  wh ic h  i s  f in d  
a  way  i f  t hey ' r e  go i n g  to  do  t h i s  a nyway  b ecause  they ' re  for - pr of i t  b us ine sses  an d i t  
serves  ou r  commerc i a l  a nd  de fense  nee ds ,  f i nd  a  way  to  bette r  levera ge  t hat  to  k no w 
what  t hey ' re  do in g,  t o  have  t he  fee db ack  o f  what 's  go i ng  o n t h ere ,  to  b as ica l ly  f lood 
the  p lace .   Ch in a  i s ,  a s  I  s a i d  one  t ime I  w a s  here  be fore ,  C h ina  i s  an  o pen  ma rket .  
 P roblems,  ye s ,  but  a  door  th at  we  c an pu s h u pon ,  a nd I  t h i nk  a t  th i s  po int  
would  pro ba bly  be  ou r  bet te r  s t rate gy .   R i s ks  i nvo lved in  a l l  the se  opt io ns ,  
acknowle d ged,  b ut  g i ven,  as  a nother  sa id ,  we 've  bee n look in g  a t  th i s  for  ten ,  20  year s  
now,  th is  i s  not  a  ne w prob lem.   We  nee d ,  I  t h i nk ,  per ha ps  a  n ew answe r .  
 My  answer  woul d  be  to  f in d  new ways  to  l everage  t h i s  k i n d o f  act iv i ty  so  
that  we  know wh at 's  go in g  on  the re ,  a n d t hat  we  c an  lever age  i t  back  home,  a n d I  ha ve  
not  see n nor  come u p wit h  some ne w  i de as  on how to  do  t hat  yet ,  b ut  I  th ink  i f  we  put  
our  he ad s  toget her ,  we  coul d  do  t hat ,  i n  coordi nat ion w ith  in d ustry  an d a cad emia  a nd 
governmen t ,  a nd  f i n d  a  way  to  leve ra ge  th is  ac t iv i ty .  
 DR.  MA HNKE N:   I ' d  s a y  ba l an c i ng  nat iona l  secur i ty  co ncer ns  an d 
commerc ia l  co ncer ns  i s  a  per pet ua l  ch a l len ge.   My  f i r s t  jo b  i n  t h e  fede ra l  gover nment  
was  work i ng  expor t  c ontro l  i s s ues  sur rou n di ng  mi ss i les  d ur i ng  t he  Rea ga n 
admi nis t rat ion so  I  h ave  very  v iv i d  a nd  pa inf u l  memor ies  o f  t ry in g  to  b a la nce  those  
concer ns .  
 But  ba l an c i ng  t hose  c oncer ns  i n  t he  '80s  w as  easy  compare d to  what  we 
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face  to day  beca use  t here  we re  some fa i r l y  c lear  l i nes ,  t here  w as  a  fa i r ly  c lea r  
recog ni t ion  o f  w hat  was  pe rmiss ib le  a nd  what  wa s  im permis s i b le .   Eve n the n I  wou ld  
arg ue  i t  was  a  re a l  c h a l l e nge ,  a nd  the re  w ere ,  you k now,  t here  were  case s  b ack  t hen  
that  we re  u n be l ievab ly  ha rd  to  reso lve ,  p a rt ic u l ar ly  w he n you l ooked at  t hem i n  
ret ros pect  a n d rea l i z ed i t  sho ul d  h ave  bee n cu t  a nd dr ied .  
 I  th ink  s i nce  t he  e nd  o f  the  Co ld  W ar ,  we 'v e  reca l i brate d  t hat  b a la nce  
between na t ion a l  sec ur i ty  a nd commerce .   We may  win d up nee di ng  to  reca l i bra te  th at  
aga in ,  a nd t here  wi l l  be  a  lo t  o f  t radeo f fs  i nvo lved .  
 COMMIS SIO NER SLA N E:   Reca l i brat ed in  th e  bene f i t  o f  commerc e?  
 DR.  MA HNKE N:   No ,  I  th i nk  we 've  a l rea dy  b een- -we' re  a l rea dy  f a i r ly  far  
over  on the  commerc ia l  s i de .   I  gue ss .   Yea h,  w hat  I  was  imp ly i n g  was  reca l i br at i ng  m ore  
on the  nat ion a l  se cu r i ty  f ro nt .  
 Kate  ra ises  some imp ortant ,  impo rta nt  q u est ions  a nd some imp ortant  
i ss ues .   I  mea n we re a l ly  do  nee d to  ava i l  ourse lve s  o f  t he  sk i l l s  tha t  C hi na  has  an d 
some of  the  c apa bi l i t ies .   We may  nee d to  th i nk  a bout  d i f fe rent  ways  o f  do in g  t hat .  
 I  th ink  we cou ld  do  m ore  as  a  cou ntry  to  g et  an d ret a i n  some of  the  best  
and  the  br i ghte st ,  o r  more  o f  the  best  an d the  b r i gh test  here  w i th i n  ou r  bor der s .   We  
do  a  won der fu l  jo b  o f  edu cat i n g  the  wor l d ' s  smartes t  fo lk s ,  a n d then we  do  a  gr eat  jo b  
o f  k ick in g  t hem out  t he  door  as  soo n as  th ey 've  gotte n t he i r  de grees  rat her  tha n 
welcomin g th em as  s ay  Amer i can  c i t i ze ns  or  perma ne n t  res ide n t  a l iens  an d kee pi n g  
more  o f  that  i nte l lect ua l  ca pi t a l  here  at  ho me rathe r  th an  le t t in g  i t  go  b ack  overs eas ,  
for  examp le .  
 MS.  WAL S H:   Qu ick  a necdote .   I  ment ione d my pro posa l  to  a  v i s i t i ng  
Chi nese  scho lar .   He  thou ght  th at  wou ld  b e  f r i g hten in g  f o r  C hi n a  i f  we  ha d a  s t r ate g y  to  
levera ge  wh at  we 're  do in g  in  Ch in a .   So  t h at  was  h i s  rea ct io n,  whic h  I  took  to  be  a  
pos i t ive  one,  tha t  i f  we  actu a l ly  ca l le d  t h e i r  b l uf f ,  i f  you w i l l .   Worth  con s i der in g  I ' d  
say .  
 CHA IRMA N SHE A:   T h ank  you .  
 I ' l l  ask  t he  ne xt  ques t ion.   S pec i f i c  mi l i ta r y  systems.   I ' ve  rea d a  l i t t le  b i t  
about  u nman ned  aer i a l  veh ic le ,  C hi nese  d eve lopments ,  d rone  t echno logy .   I  k now y ou 
grew up arou n d ocea nogr ap hers .   T hey  ha ve  a  s i gn i f i ca nt  s ubm ar i ne  prog ram.   I  mea n 
coul d  you h i gh l i ght  s ome of  the  deve lopm ents  in  t hose  area s?  
 DR.  MA HNKE N:   C hi na ,  as  you  know,  i s  an d has  bee n q ui te  act ive  in  
unma nne d veh ic les ,  b oth  u nman ne d aer ia l  vehic les ,  a l so  unma n ned u nder sea  ve hic le s .   
A  n umber  o f  my  co l le agu es  at  the  Nava l  W ar  Co l lege  a nd t he  C h ina  Mar i t ime S tu dies  
Inst i t ute  have  be g un to  documen t  some of  that  in terest ,  a nd  ac tua l ly  go in g  back  to  my  
ear ly  days  i n  DoD,  a  good po rt ion  o f  t hat  unma nne d veh ic le  te chno logy  i s  d ua l - use .  
 There  are  unma nne d un derwa ter  ve hic les  that  are  use d for  oce anog ra ph ic  
resear ch,  b ut  t hey  a l so  certa in ly  h ave  mi l i tary  a pp l ic at io ns .   Fo r  UA Vs ,  t her e  are  a  h ost  
o f  c iv i l ia n  ap pl icat ions  fo r  u nman ne d aer i a l  veh ic le s .   Of  co urs e ,  we 'r e  a l l ,  I  t h i nk ,  qu i te  
fami l iar  wi t h  t he  mi l i tary  a pp l ic at io ns  a s  wel l .  
 Yeah,  so  th at  c lear ly  i s  a n  a rea  t hat  Ch in a  i s  i ntere sted  i n .   A nd ,  you k now,  
I  th ink  i t ' s  a  g rowth a rea  wor l dwi de ,  not  j u st  i n  C hi na .   I  th ink  C hi na  i s  fo l lowi ng  th at  
broa der  g lo ba l  t re nd .  
 CHA IRMA N SHE A:   Ms .  Wal sh .  
 MS.  WAL S H:   I 'd  j ust  add  one  t h i ng ,  on  a  t r ip  i n  December  to  C hi na , I  h ear d,  
that  un derw ater  dee p sea  exp lorat ion te c hno lo gy  i s  a n  are a  t h at  Ch i na  i s  foc us in g  v ery  
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heav i ly  on f rom ta l k i ng  to  somebody  w ho un ders tan ds  Ch ine se  in novat ion .  
 Set t i ng  u p new  mar i t i me centers .   T h i s  i s  s een not  o nly  as  dua l - use  
tech no logy ,  b u t ,  o f  c ourse ,  a l so  dea l i ng  w ith  some of  the i r  sov ere ig nty  c la ims  i n  So uth 
Chi na  Sea  an d so  o n i s  a  way  arou nd  some of  those  i ss ues .   Tec h no logy ,  ag a i n ,  i s  a  
so lut ion to  some of  C hi na 's  prob lems.   So  c lear ly  t h is  i s  an  area  they ' re  foc use d on f or  a  
var iety  o f  rea sons .  
 COMMIS SIO NER BART HOLOMEW:   I  ca n ' t  i magi ne  th at  some of  the i r  
ne i gh bors  are  go i ng  t o  be  very  comfort ab l e  abou t  th at .  
 CHA IRMA N SHE A:   Co mmiss ione r  Wesse l .  
 COMMIS SIO NER WE S S EL :   Tha nk  you ,  a ga in .  
 I ' d  l i ke  to  get  some i nformat ion f rom you,  i f  I  ca n,  abo ut  t he  U . S . -Ch i na  
b i l ater a l  re la t ion sh ip .   You know,  c lea r ly ,  we  don 't  have  t he  f u l l  lock  o n a l l  tec h no lo gy  
or  sc ie nce  in  t he  wor ld .   C an you  do  a  q uic k  walk  arou nd  the  wo r ld  an d t a lk  abo ut  so me 
of  the  ot her  re la t ion shi ps  t hat  are  e i t her  prov i d i n g  rea l  op port un i t ie s  or  re a l  c ha l le nges  
with  t he  C hi nese?    
 The  U AV wa s  j ust  me nt io ned,  an d I s r ae l  i s  prob ab ly  as  a dvance d as  any  
count ry ,  a nd  the re  h ave  bee n i s sue s  wit h  them an d U AV s  i n  t he  past .   We have  ot her  
tech no log ies ,  some d ual -u se ,  some not ,  t h a t  are  prov i d in g  eno r mous  en ha ncements .   I f  
you have  any  v iews  o n th at ,  I  wou ld  we lco me those  comments .  
 MS.  WAL S H:   Not hi ng  spec i f i c .   Ch in a  i s ,  I  th i nk ,  w i l l i ng  to  do  b us i ness ,  
sc ie nce  tec hno logy  w ise ,  w i th  anyo ne,  a n d  i s  putt in g  in  p l ace  t h e  ince nt ives  t o  p romote  
that  an d draw t hat .   So  I  don ' t  k now why  you woul d  l imit  t hat .   They  a re  wi l l in g  to  work  
with  good a ctors ,  ba d actor s ,  an d othe rs ,  and  so  t hat  i s  s t ren gt h  I  th ink  t ha t  they  ha ve .  
 As  I  sa id ,  work i ng  wit h  a  mu lt i tu de  o f  pa rt ners ,  le arn i ng  a  l i t t le  b i t  f rom 
everyone,  i s  pe rh ap s  a  lon g  way  abo ut  i t ,  but  a  goo d way  to  lea rn  t he  bus ine ss .  
 COMMIS SIO NER WE S S EL :   But  i t ' s  a  s t re n gt h  for  them.   Bu t ,  a ga i n ,  i f  we 're  
look in g  at - - as  one  o f  the  p rev iou s  p ane ls  t a lked  a bout - - potent i a l  con f l i c t ,  an d w hen we 
ta lk  a bou t  de fen se ,  w e  ta lk  abo ut  t hose  ty pe  o f  i s s ues ,  i t ' s  not  a l l  e n gageme nt  a n d n ot  
everyth i ng  i s  h unky -d ory .   
 What  ga ps  in  Ch inese  cap ab i l i t ies  do  you s ee  that  pote nt ia l ly  ar e  be i ng  
f i l led  by  S&T sc ien ce  re lat ions hi ps  w it h  ot her  nat ions  tha t  are  o f  concer n?  
 DR.  MA HNKE N:   Ye ah .   I  t h i nk  R uss ia  remai ns  one  o f  C hi na 's  b i g gest  
part ner s  i n  defe nse ,  even to  a n  exte nt  t ha t  I  wou ld  per sona l ly  v iew contr ary  to  R us s ia ' s  
own in terest s ,  commerc ia l  i nte rests  an d p otent ia l ly  in  the  fu tu re  na t ion a l  secu r i ty  
inte re sts .   I  mean  the  Chi nese  have  demon strate d t he  a bi l i ty  to  bas ica l ly  co py  Ru ss i a n  
tech no logy ,  Rus s ia n  a i rc raf t  tec hno lo gy ,  t o  bu i l d  the i r  ow n sys tems,  an d yet  t he  
Russ ia ns  w i l l  pe rs i s t  i n  se l l i n g  combat  a i rc raf t  to  the  Ch ines e .  
 So  I  wou ld  ar gue  i t  d oesn' t  make  a  lo t  o f  commerc ia l  s ense  an d may  i n  t he  
fut ure  not  make  a  lo t  o f  nat ion a l  s ecu r i ty  sense .   B ut  t he  R uss i ans ,  you k now,  t he  
Russ ia ns  co nt i nue  th at  p at ter n  o f  beh av io r ,  I  th ink ,  i n  part ,  be cause  i t ,  to  a  lar ge  p art ,  
beca use  i t ' s  s ub s i d i z i ng  t he  R uss ia n  a rms  i nd ust ry .  
 The  R uss ia n  arms  in d ustry  use d to ,  yo u kn ow,  rea l ly  h ave  a  do mest ic  
market ,  a n d expo rts  were  sort  o f  an  ad de d bo nu s ,  at  lea st  u nt i l  rece nt ly .   T he  R uss i an  
arms  i nd ust ry  h ad to  re ly  on e xport s  to  s u rv ive .  
 So  I  t h i nk  t he  C hi nes e  have  a ctu a l ly  bee n very  e f fect ive  i n  us i n g  Ru ss i an  
imports ,  bot h  a rms  b ut  a l so  know led ge,  k nowled ge  t ra nsfe rs  a nd te ch no logy  t ra nsf ers  
to  bo ls te r  a nd k i nd o f  bootst rap  the i r  w ay  up in  a  numb er  o f  ar eas ,  comb at  a i rc raf t ,  
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cru ise  mis s i les ,  nava l  vesse ls ,  a ny  n umbe r  o f  a rea s .   To  me,  th at 's  t he  most  p romine n t  
example .  
 You ment io ned  I s rae l .   T here  i s  t hat .   T her e  i s  i n  very  l im ited w ays  a nd in  
dua l - use  w ays  inte ra ct ions  wit h  E urope  a nd so  fort h ,  but  to  me Russ ia  s t i l l  i s  rea l ly  the  
key  par tne r  i n  a l l  t h i s .  
 COMMIS SIO NER W E S S EL :   Tha nk  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  D ' Amato .  
 COMMIS SIO NER D 'AM ATO:   T han k  you,  M r.  Cha i rma n.  
 I ' d  j ust  l i ke  to  fo l low up o n someth in g  you were  ju st  ta lk i n g  a bout ,  Dr .  
Mahnke n,  o n t he  R us s ia n -C hi nese  re l at io n shi p ,  pa rt ic u l ar ly  on the  s te a l t h  f ig hter .   T he  
s tea l t h  f ig hte r  was  u nve i le d,  yo u know,  u nde r  i ntere st i ng  c i r c umsta nces  w hen Sec r etary  
Gates  wa s  ge t t i ng  th ere ,  a nd  somewhat  e mbarr ass in g  for  h im and  a l l  o f  t hat .  
 Now I 'm rea di ng  th at  th i s  may  be  s imp ly  s tea l t h  wi ng s  on a  S uk ho i  ty pe  25  
or  whateve r .   In  o the r  words ,  i s  th is  a  R us s ia n  cooper at ive  ve nt ure ,  o r  i s  th is  a  C hi ne se  
ada ptat ion o f  a  R uss i an  f ig hte r  wi t h  s te a l t h  tec hno lo gy  wi ng s?   The  q uest ion i s  w het her  
the  s te a l t h  tec hno log y  i s  C hi nese  or  not?   What  ex act ly  we 've  g ot  here ,  a  r ab bi t  or  a  
hare ,  you k now?  I 'm  not  su re  how s i gn i f i c ant  t h i s  p art icu la r  de ve lopment  wa s ,  in  
h i nds ig ht ,  look i ng  at  how i t  co bb led toget her  t he  R uss ia n  p ic t u re .  
 DR.  MA HNKE N:   I  w is h  I  k new t he  a nswe r .   I  t r ust  i f  I  k new t he  answe r ,  we  
coul dn ' t  t a lk  abou t  i t .  
 [ Lau g hter . ]  
 DR.  MA HNKE N:   I  t h i n k  there  are  any ,  look ,  there  are  any  num be r  o f  
hypot heses  t hat  are  out  the re ;  r ig ht .   On e  i s ,  as  you say ,  coope rat io n wit h  R uss ia .   
Anot her  has  to  do  wi th  tec hno logy  ac q uis i t ion,  e i t her ,  the  acq u is i t ion  o f  compone nt s  o f ,  
our  F -117  th at  wa s  d owned over  Y ugos lav i a ,  o r  t hrou g h i nd ust r i a l  es p io na ge,  ga i n i n g  
knowled ge  f rom the  U.S .  defe nse  in du stry ,  o r  j ust  p l a i n ,  you kn ow,  har d  work  an d e l bow 
grea se  on t he  par t  o f  the  C hi nese  defe nse  in dus try ,  o r  pe rh aps  a l l  o f  the  above .  
 You know,  i t  co ul d  be  a  combi nat ion o f  th i ngs .   I t ' s  very  ha rd  to  te l l ,  a nd,  
in  fact ,  i t ' s  ve ry  ha rd  to  te l l  ba sed o n wh a t  we know a nd  wha t 's  in  t he  o pen pre ss  j us t  
how imp ress ive  or  u n impres s ive  t he  J20  i s .  
 COMMIS SIO NER D 'AM ATO:   Yea h.  
 DR.  MA HNKE N:   T hat  rea l ly  woul d  be  base d on some very ,  very  deta i le d  
model i ng  o f  ra da r  c r oss  sect ion a nd  so  fo rth ,  an d we jus t  do n' t  have  access  to  th at  for  
good re ason .  
 COMMIS SIO NER D 'AM ATO:   Do  you have  a n y  thou ght s  on t hat?  
 MS.  WAL S H:   I 'd  j ust  add  th at  t he  C hi nese - Russ ia n  re l at ions hi p  has  bee n,  a s  
Tom descr ibe d,  not  a  very  ha p py  one.   The  Russ ia ns  have  been  bu rne d by  the i r  Ch in ese  
part ner s  whe n t he  C h inese  tu rne d a rou nd and  made t he i r  own  vers ion s  o f  R us s ia n  
f ig hte rs ,  an d yet  t he  Russ ia ns  a re  back ,  t r y in g  to  do  bu s i ness  w ith  t he  C h inese .  
 I t  makes  t he  po i nt  t h at  not  o nly  in  t he  co mmerc ia l  s i de ,  t h is  n ot ion t hat  
you can not  not  be  i n  the  C hi na  ma rket ,  bu t  I  t h i nk  p erh ap s  i ncr eas i ng ly  on t he  defe n se  
s ide ,  th e  same co nce pt  may  a pp ly ,  w hic h  i s  worr i some i f  t hat  i s  tak i ng  ho l d .   Even  i f  i t ' s  
aga in st  n at io na l  i nter ests  a nd ye t  for  commerc ia l  i nteres ts ,  an d they ' re  t ie d  toge th er ,  
that  yo u' re  go in g  to  r i sk  i t .   An d so  I ' d  s u g gest  prob ab ly  a  Ch ine se  ad apt at io n,  i f  past  i s  
pro lo gue,  an d not  so methin g  t hat  the  Rus s ia ns  wa nte d to  h an d  over  w i l l i ng ly ,  per  se ,  
beca use  o f  in ter nat iona l  i nteres ts ,  an d yet  they ' re  wi l l in g  to  t ak e  the  r i sk .  
 I f  t hey  a re ,  w i l l  o t her s?   Ag a i n ,  I  t h i nk  t h is  i s  someth in g  better  to  get  i n  
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f ront  o f  ra the r  th an t o  fo l low be hi n d con st ant ly ,  a nd the n s ur pr ise  i s  th e  i s sue  h ere ;  
r ig ht .   So  yo u do n't  w ant  to  be  s ur pr ised .   More  knowle dge,  more  u nde rsta n di ng,  be i ng  
there  i s  wort h  co ns i d er in g,  as  I  sa id .  
 COMMIS SIO NER D 'AM ATO:   T han k  you .  
 CHA IRMA N SHE A:   Co mmiss ione r  C leve la n d.  
 COMMIS SIO NER CLEV ELAND:   I  was  j ust  look ing  at  yo u r  f ramew orks  for  
ana lyz in g  C hi nese  def ense  a n d mi l i ta ry  i nn ovat ion,  an d wit h  Mr .  Ross  an d Mr .  C heu n g,  
and  i t ' s  a  ter r i f i c  w ay  to  cons i der  the  grow th.  
 That  sa i d ,  I 'm  go i ng  t o  tur n  to  a  s tu dy  by  t he  N at io na l  Ac ademy  of  Sc ience s ,  
and  they  ta lk  abo ut  C hi na 's  am bit ion fo r  s e l f - su f f i c ie ncy  i n  S&T  an d p rov ide  a  c heck l i s t  
o f  ways  to  eva lua te  whethe r  i t  w i l l  a ch ie ve  i t s  goa ls .  
 An d as  I  read  them o ut ,  w hat  I 'm  inte rest ed i n - -your  v iew - - i s  whic h  a re  th e  
most  importa nt  a n d why  bec au se  some of  them st r ike  me a s  s i l l y  to  me,  b ut  prob ab l y  
profou n dly  importa nt  to  the  C hi nese .   
 The  c heck l i s t  be g i ns  with  t he  num ber  o f  i nter nat iona l  p r i zes  a nd pate nts .   
That 's  t he  f i r s t  on  t h e i r  l i s t .   T he  emer gen ce  o f  i nter nat iona l  br and s ;  emer gence  o f  
in novat ive  prod uct s  and  p ract ice  un i q ue  t o  Chi na;  t he  leve l  o f  R&D expen di tu res  ov er  
t ime;  the  deg ree  a nd  qua l i ty  o f  con nect ion s  betwee n ac ademi c ,  in dus try  a n d rese arc h 
center s ;  the  q ua nt i ty  an d q ua l i ty  o f  i nter n at ion a l  co l la bora t ion s ;  the  amount  an d ty pe  
o f  fore i gn  d i rect  i nvestment ;  con t i n ue d g r owth an d improveme nt  i n  e duc at io n syste m 
and  fa cu l ty ;  re duc t io n i n  cor ru pt io n;  n um bers  o f  p ub l i cat io ns  i n  wel l -k nown an d 
prest ig ious  jou rn a ls ;  succe ss f u l  e xpa ns ion o f  S&T l i ter acy  i nto  western  Ch in a;  sa la r i es  
for  sc ient i s ts  a nd res earc hers ;  an d t re n d s  in  bra i n  d ra i n ,  br a i n  ga i n  a n d b ra i n  
c i rc u l at ion .  
 I  know t hat 's  a  lo ng  l i s t ,  bu t  whe re ,  w hic h  do  you see  as  per ha ps  t he  top 
three  pr ior i t ies  an d i f  we  were  to  eva lu at e  the i r  go a l  o f  ac hiev in g  S&T se l f - s uf f ic ien cy  
and  i nnovat ion?  
 DR.  MA HNKE N:   Yo u' r e  touch in g  on  a  very  importa nt  po i nt ,  a n d I  th ink  one  
about  wh ich  e xpe rts  d is ag ree .   I  mea n t he re  i s  th is  ques t ion  o f  how do  you rea l ly  
measure  in novat ion?   I t ' s  a  c ru c ia l  ques t io n b ut ,  ag a i n ,  t here 's  rea l  d i sa greement s .  
 To  my  mind,  I  t h i nk  s ome of  the i r  c r i ter ia  are  wh at  I  woul d  c a l l  s tatu s  
c r i te r ia ,  you k now,  w here  you  ca n po int  a nd say ,  ah h,  we  have  the  most  p u bl i cat ion s  or  
the  most  p aten ts .   Yo u know t here  i s  a  cor re lat ion betwee n p at ents  a n d i nnovat ion ,  but  
s t i l l  i t  does n ' t  get  to  t he  mag ni tu de  o f  in n ovat ion;  i t  does n ' t  ge t  to  a  lo t  o f  th in gs .  
 From my mind ,  t he  th in gs  t hat  I  wou ld  rea l ly  be  look in g  a t  a nd t he  th in gs  
that  I  do  look  at  are  t h i ngs  l ike  gover na nce ,  so  re duc in g  cor ru pt i on,  g reate r  res pect  f or  
ru le  o f  l aw,  great er  r espect  for  i nte l lect ua l  p roperty ,  I  mea n t h ose  are  t he  t h i ng s  to  my  
mind tha t  are  rea l ly  c ruc ia l  to  i nnovat ion o ver  the  lon g term,  th ese  k i nd o f ,  you k no w,  
i t ' s  man agemen t ,  government  pr act ices ,  s t and ar ds ,  reg u lat io ns ,  th i ng s  l ike  t hat .   T hose  
are  t he  th i ngs  th a t  to  my  mind rea l ly  a re  k ey .  
 MS.  WAL S H:   I 'd  a gre e .   I  th ink  the  q ua l i ta t ive  measu res  are  w h at  Ch i na  i s  
re lat ive ly  lack in g  a nd  need s .   The  qu an t i ta t ive  they  can  do .   Th ey  mand ate  i t ;  i t ' s  do ne.   
An d so  i t  i s  the  sort  o f  the  so f t  as pect ,  t h e  qu a l i tat ive  th at  t he y 've  ha d t rou ble  w ith  an d 
are  s t i l l ,  I  th in k ,  dea l in g  wit h .   H ar d  to  measu re  tho ug h.  
 COMMIS SIO NER CLEV ELAND:   T ha nks .  
 CHA IRMA N SHE A:   We l l ,  I  wa nt  to  t ha nk  both  o f  you  for  you r  se r v ice  a nd for  
be i ng  here  an d he l p i ng  to  e nl ig hte n u s  on  th i s  impo rta n t  s ub je ct .  
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 The  he ar in g  i s  a d jou r ned .  
 [Wher eu pon,  at  3 :20  p .m. ,  th e  he ar i n g  was  adjo ur ned . ] 
 


